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# # 4874728330 : MAJOR MEDICINE (NEPHROLOGY)

KEY WORDS : ENDOTHELIAL PROGENITOR CELL (EPC)/ CHRONIC ALLOGRAFT NEPHROPATHY/

CHRONIC ALLOGRAFT DYSFUNCTION/ RENAL ALLOGRAFT FUNCTION
NATAVUDH TOWNAMCHAI : STUDY OF CORRELATION OF RENAL ALLOGRAFT FUNCTION
AND ENDOTHELIAL PROGENITOR CELL NUMBER. THESIS ADVISOR : ASST. PROF.
KEARKIAT PRADITPORNSILPA, M.D. 109 pp.

Background: Renal transplantation is a standard and the most effective treatment for end
stage renal disease (ESRD) patients. However, lang-term allograft function remains the problem, with
the average time of allograft function is about 10 years. Rationally, The allograft survival depends on
the balance between the detrimental factors namely; rejection episodes, calcineurin inhibitor toxicity,
various comorbidity conditions such as high blood pressure, dyslipidemia and renal function
restoration function such as the regenerative process by endocthelial progenitor cells (EPCs). The
vessels which lining by endothelial cells are the culprit for deterioration of renal allograft function as
seen in renal allograft histopathology which show vasculopathy as a common feature of chronic
allograft nephropathy (CAN). EPCs are derived from bone marrow stem cells and behave as a
reparative cell to restore endothelial function. We hypothesize that EPCs number correlate to renal
allograft function and can predict the deterioration rate of allograft.

Methods: We analyzed EPC number in peripheral blood of 38 renal transplant recipients by
using VEGFR-2, CD133 phenotype staining marker. The peripheral blood mononuclear cell was
separate from ACD blood by Ficoll density-gradient centrifugation. The dump channel namely; T cell
by CD3 marker, B cell by CD19 marker and myeloid cell by CD33 marker were excluded by
monoclonal antibody to CD3, CD19 and CD33. The isotype of same IgG was used to exclude the non-
specific binding by gating technique. EPC by cell culture assay was also analyzed by cell culture
method using acetylated low-density lipoprotein (acLDL) and ulex europaeus agglutinin-1 (UEA-1)
immunofluorescence stain and count by microscope. Renal functions were measured by abbreviated
MDRD formula.

Results:~EPC number, by flow.cytometry have cormrelation with allograft function (R = 0.398; p
= 0.013) and hematocrit (R = 0.41;,p)=0.01). EPC numbers in patients with stable or non-detrimental
allograft function were higher than patients-with decline allograft function (28361459 cells /ml vs.
1439+£1029 cells /ml;. p = 0.003). EPC numbers, by cell culture (h=11), also had correlation with
allograft function (R =0.7; p = 0.0186).

Conclusion: EPC numbers determine the fate of renal allograft function. Increasing EPC
number may be a new strategy to improve long term renal allograft function.
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unsiusuazesmslgndiels  saudadusumslunnsdneanisinenludiedia

a7 EPC 1N 19 1un195n i a1 aanAN Nl aaNaad e
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LANAITHAZINUIFLNLA LD

2.1 Chronic Allograft Nephropathy (CAN)

Chronic allograft nephropathy (CAN) Aia nagh lan laFunisgnneiinisyinanuanas
2819417 (renal allograft dysfunction) Inesialdazlinnsinagedninnng renal allograft
dysfunction siaadilelaiunsdgnanelnliludoasaatias 3 hau2,3]  Iaeliwuniay

o

Ufalndunads  (acute  allograft  rejection) n1azlaaanannnisldennaniAniunas
g ) A q q

v
o

calcineurin inhibitor (calcineurein inhibitor toxicity) w%‘ﬂmim%uqéwﬁw [ NIFNATIVR
Tsalanifluseiinneuiaziialanag (recurrent glomerular disease)[4] Wudnuasangilos
I#Funnsdgnanelaunnnds 1 dazdinnagouidaln (late allograft loss) ananmesinge Wdun n1s
a aa v v dl dl 1 d‘ £ [ % dl 1 dgj a %3 %
@eadmaastiasosanvnaunldineadeanulanilgnong anziiifaldlssunndenas 50 289
fdilae (gUR 2.1.1) anvemesnsi@ednn iun andzhiadie vizeanisavalauazuasniaen
A a aa LN al Y a v a
uanwiaannisdsdisvesFilaeduavinaesnisgdaladihaanieuas 50 goydalaann
< , ; 5 oy X o
nazidenaedln (chronic renal allograft dysfunction) Inefaaay 80 ‘IJ@QQ‘]JQEIMHH%Q@L@H
lrannnaz chronic allograft nephropathy waz@nieeas 20 azgryidalaaanmedumtu n1s
e TsaleniiuatiAunauilgnong (recurrent glomerular disease) N9y calcineurin
inhibitor toxicity N1I¢ acute rejection LAY Tsaladuausnluy (de novo glomerular disease)
1 7 = = | dl o o dl =l ¥ dl
na3bA31 chronic allograft nephropathy ﬂﬂLﬂumﬁLﬂﬁmm zymgmmmma?zga;mwmmmim

TudilaenléFunisindnignanele



Causes of late allograft loss
{=1yr after transplantation}

I
[ ]

Chrenic renal allograft dysfunction Death of a patient with a
leading to graft failure in functioning graft in
50% of cases 50% of cases
|
| ]
Chronic allograft nephropathy Other diagnoses
in 30-40% of cases in 10-20% of cases
]
[ ]
True chronic Chronic allograft nephropathy Chronic toxic
rejection of mixed erigin (e.g., non- effects of | | | Recurrent
{(immunologic specific interstitial fibrosis calcineurin diseases
injury) and tubular atrophy) inhibitors
MNew | ] Acute
diseases rejection

g1 2.1.1 " LAANA"LMAIYEY late allograft loss[4]
(ﬁmwﬂmmn Pascual M, Theruvath T, Kawai T, Tolkoff-Rubin N, Cosimi AB. Strategies to

improve long-term outcomes after renal transplantation. N Engl J Med 2002;346:580-90)

v

pﬂﬂwﬁﬁqu CAN AZHANWLLWNEA88INN31L9M (edema) ANALTATINgS vFaanaly
He1N19MTRRINILART AT N9RaanIeieNLIiRnswLAY - BUN, Cr zgﬁu WUNE
proteinuria WATNLNNIE hyperlipidemia N3¢ proteinuria m@ﬁﬁ’wqﬂuizﬁu nephrotic range
proteinuria  lunstifenann  gilhgaziinuunndfogainisuarainisuanduian  nephrotic
syndrome([2,4]

fladeifasialiin1sine ey renal allograft Anasl5-10,50] ur annaesdiiana
1» (donor. status) i:ﬂ:Lq@ﬁﬁimﬁTé’i”uu%ﬂmmmLﬁ@mﬁﬂuﬁﬁmiﬂ@ﬂdw (ischemic time)
N9y delay graft' function  THALALIUIATBNENANANIY mmﬁﬁﬁu”té’mmﬁmﬁmmé
tanAuaziuls (HLA matching) @nmouzuedgisaals (cadaveric donor uas living-related
donor) Taplafinguiflugviedulsindaaen (de novo or recurrent glomerular disease)
mq:m?ﬂﬁmﬁim (rejection) NZLNINU (diabetes  mellitus) mq:mmﬁ“u@q
(hypertension) nMazlusiuluiaengs (dyslipidemia) ﬁ@ﬁﬂﬁmqﬁﬂmﬂ’mﬁmﬂummaﬁﬂﬁ
1&1L?<llﬂmmwuﬁqﬂqﬂmﬂ Tnenwdn allograft aan cadaveric donor duuflu donor ‘ﬁlijﬂqmﬁm

N brain death donor 81gN1N  recipient mﬂqﬁ@&l ischemic time Muu delay graft



[

function 11411 éﬂfmmﬁ‘ﬁlmﬂm@]ﬁﬁu u’Lumjm calcineurin inhibitor HLA mismatch #1ang

AU N9l de novo 9B recurrent glomerular disease wayn1siiladtiAeesne|uey

Tsarilanazvaeniaen aznli allograft function Tuszazenqi@enaaiinanlusen luitlads

FNSTIANT (191971 2.1.1)

A13197 2.1.1 W&RY risk factors 184NN3LAA chronic allograft nephropathy (Adudasann

Johnson RJ, Feehally J: Comprehensive clinical nephrology 2" ed. London, Elsevier

Science, 2003)

Risk factor

Antigen-dependent risk factors

Antigen-independent risk factors

Acute rejection

Chronic rejection
Noncompliance

MHC mismatching

Panel reactive antibodies (PRA)

Antidonor antibodies post transplantation

Donor age

Delayed graft function
Cadaveric donor
Dyslipidemia
Hypertension

Proteinuria
Cardiovascular risk factor
Cytomegalovirus infection
Female recipient gender
Younger recipient age
Primary renal disease
Drug nephrotoxicity

Smoking

WENE&NT1WARY chronic allograft nephropathy

ANBOULNWNLNTANINLAY  chronic  allograft nephropathy[11,12] WUANBUEZAIN

uenglivnasuaeaiiialn (renal parenchyma) 9 glomeruli  vessels — tubules WAy

interstitium




Glomeruli

Vessel

Tubulointerstitium

WU capillary wall Fmundtu anauiudnenie double contour 89
glomerular basement membrane Fafludnenizadne
membranoproliferative glomerulonephritis pattern (MPGN) by
AnNeuy MPGN  faNfunIsuunsfaeed peritubular capillary 38040
transplant  glomerulopathy %ﬂﬁ@’ﬂﬁuﬁﬂfi’m’mﬁﬂ transplant
glomerulopathy Lﬁlﬂﬁmﬁuqu chronic allograft rejection nLu,ﬂ‘;:‘tf!,‘ﬁ
Tsasniiulalinnasiy global sclerosis Tnainlil
WUﬂ’]i‘ﬁu’]ﬁQﬂl‘ﬂQNﬁ/ﬂﬂ@‘ﬂﬂLgﬂﬂ Iﬁﬂﬁﬂ’]ﬁ"éﬁzﬁmﬂ’ﬂ\‘] connective tissue
slu%u subintima @7aWL mononuclear cell infiltration TN
myofibroblast proliferation HANANNLE AN ANLIN TN I LB sTa T
internal elastic lamina WAa% concentric reduplication 484 intima 994
Katl (31l 2.1.3)

WUANEOLZABY patchy fibrosis wagd lymphocyte infiltrate 1fumeian
faurL tubule NANELE atrophy kazlanuauanasas agnelsinu
ANBOENTN  tubulointierstium Hlaismzianzag (gﬂﬁ' 2.1.4) €3

anusanu b lulsnauedy calcineurin nephrotoxicity

R0 NP N S ) |

gﬂﬁ 2.1.2 LAANANEUZNNIVNWNFA224 capillary glomeruli T chronic allograft nephropathy



A i A > L Hy K “Jf
gﬂﬁ 2.1.3 uamN renal pathology ﬁﬂm}c acl arteriopathy Ansvunsaes
. . LT MY IN TS
NUARALADA n)aﬂ‘i:ifi: intimal fibr’osfsilim media centric reduplication 284 intima

2 ———=2

" Patie " X

gﬂﬁ 2.1.4 WA interstitial fibrosis, tubular atrophy, glomeruloscerosis Wa¥ arterial intimal fibrosis T

chronic allograft nephropathy @aifludnsauei liamnziazannsanulalun1azau
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Banff 1997 léLiie grade chronic allograft nephropathy L1 3 grade #ai[12]

Grade 1 mild interstitial fibrosis (58818 6-25 U84 cortical area)
mild tubular atrophy (agni15aaas 25994 cortical tubule)
Tnaianail vi3e LT specific glomerular 1138 vascular finding fidnmnzsia
chronic rejection
Grade 2 moderate interstitial fibrosis (38882 25-50 984 cortical area)
moderate tubular atrophy ((aeiaz 25-50294 cortical tubule)
Tnaianadl vise 1l specific glomerular 38 vascular finding ‘17{'5’11,‘1/\1’13[51'@
chronic rejection
Grade 3 severe interstitial fibrosis (mnﬂd’ﬁﬂﬂ@: 50 284 cortical area)
severe tubular atrophy (N1NN31588a% 50284 cortical tubule)

Tneenad vive Wi glomerular ¥5@ vascular finding AANNZFa

chronic rejection

WUINWLNEANINWARS chronic allograft nephropathy zdauiwagﬁm%uu?mmmﬂmﬁm
1a4lm  (vasculopathy) Tagitinavunsafaanfsesuiaanndendily (fibrointimal
proliferation) 9N inflammatory. cell infiltration FalEnanadnady seslsailonasiull
aunsziavaeni@anniely allograft @qm[?Tul,mxﬁﬂﬂzjquﬁﬁmiﬁwmmm allograft {@asad
FaliTnN 25N HATIANNZ 2990192 chronic allograft nephropathy AnasnEn i lély
flaqiiuAanisiunistleariuniainnias CAN Inean risk factors 9] lAun n1eam ischemic
time ?zudwﬂwmﬁmiﬁﬁ@ﬂﬁ@m nnstlaaiunazuilunnaz delay graft function n1si¥uen
immunosuppressive  Mwnnzanlddeaiullawinniag acute  rejection 38 chronic
rejection  wagldunniAnllawnnldifia infection = ¥3eLAAAN9Y calcineurin - inhibitor
nephrotoxicity u@ﬂmﬂﬁuﬁmmuqmmwﬁ”ﬂﬁﬂgimzﬁuﬂﬂﬁ nsinennsladuuas
tanaludengs uazrlunsiifaeiinnng proteinuria  nnsldiaanga angiotensin-converting

enzyme inhibitor (ACEI) THR angiotensin receptor blocker (ARB) azdat1aAN12y proteinuria

1
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Transplant arteriosclerosis

wanuileainnae chronic  allograft nephropathy NAWLRANHULNINNE1EINEN
wansliiudenialasuulasreanaanidanat 19unnud nsdgnauadunydy 1 idla
Uon wazAUARINITIAIIANLANH TN NN TINYIFAINAIUNBNIINNULI0T8IZF97

1 Z’/ v = o dl = o an dl
wanduanadlfLiuAeiu (AN9e 2.1.2)  Fendnsuen1anansananreanisidaauilag
v

YBINABARBAIIN transplant arteriosclerosis[57]

o 6

mm\ﬁﬁ 2.1.2 LL@@\?QUMH’]?M ’I’J’m’]ﬁ‘LL@ﬂQLLZ\]Ziﬁﬂ']:km?.i‘lll’N‘Wﬂﬁ‘ﬁa%ﬂqﬁlﬂﬂﬂﬁ'}?&ﬂ’]ﬁ*ﬁwﬁuﬁ
anasresedenzsneLgnae (WaLladain Hilebrands JL, Rozing J. Chronic transplant
dysfunction and transplant arteriosclerosis: new insights into underlying mechanisms.

Expert Rev Mol Med 20083;5:1-23)

CTD Incidence Clinical
Organ description (after 5 years) presentation Histopathology
Kidney Chronic rejection 30-50% Increased glomerular Tubular atrophy;
filtration rate; glomerular sclerosis;
increased plasma inflammation: fibrosis,
creatinine concentrations:  arteriosclerosis
prateinuria;
arterial hypertensian
Heart Transplantation- »50%% Myocardial infarclion; Inflammation; fibrosis;
associated arrhylhmias; arleriosclerosis
arteriosclerosis sudden death
Lung Bronchiolitis =70% Increased pulmonary Obliteration branchioli;
obliterans function inflammation; fibrosis;
syndrome arteriosclerosis
Liver Vanishing kbile 3-26% Increased liver enzymes  Vanishing bile ducts;
duct syndrome in blood; increased inflammation; fibrosis;
bilirubin.in blood arleriosclerosis

CTD = chronic transplant dysfunction

Tuniag transplant arteriosclerosis QUMM TP eNdNInTeIRilsanndannie i
[ 3 dl 1 ) ] A o o Z’/ o dl agl/ a
@Qﬂ'ﬂt%ﬂ@ﬂﬂ’]ﬁ%’ﬂﬂ@ﬂﬁﬁ:ﬂ’]ﬁLM’J@LL@Zﬂ’]ﬁ“V]’NWu?.I‘NﬂQﬁ'Jzuu@ﬂ@\‘] NITUUNRINNUULNA

A1NN19¥ neointimal hyperplasia  AN19AN®[36,60]Nuans I magnagn e luniinass

o a

iaandi neointima # lueadndfuiiantaniraadravgiuadany (recipient) wazlnegn

al

dandaezeanuiannlanszgn Wevaesidenldfuuimduazinisgoyide endothelial  cell

$93r1 vascular smooth muscle cell ludi medial ANTUAZENNNTIONLTNANNEASR 2 THA

1
v A

Aa 1) endothelial cell Muinfdenuanvannana lindunnil endothelial UnAgu
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(reendothelialization) wazd28lHaaARaARINITNINENN IBRINUAR W91 endothelial cell
PRy \ & ANy o a 4 o ~ ' '
Ndundenuanaasdanifunuiinuiainianialuadazilgnaneesuazaindianieues
. « . , e 4 o o
recipient TaenMsLNARL liguLssazande endothelial cell Neluadenzgnaneieailuso

vinntihndenuny uidnisuaiduguisuaziilusetiesinfusiesende endothelial cell AN

[ a

recipient ¥1gaelunistanwsd GadFuniliaainlanszandTaiEanda “endothelial progenitor

o

cell (EPC)” 2) vascular smooth muscle cell TaRFun1iANIA1A recipient aziLisialuLFion

'
=

pilsvaanAeATY intima  HANIIUIAITWEUNIN neointimal hyperplasia (317 2.1.5)  Tag
vascular smooth muscle cell azugiAnsuLNAatiaaaniaanil endothelial cell UnAguuLaa

v 1
Aa11N"3 reendothelialization adtfuna lnfidAnylunnsannisiim neointimal hyperplasia %1

TWinaannen Avuaradasiaeamisanuladulng
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Advantitia

Y

En-ﬁ othelial
__cells

Endothelial cell

of intima Sgﬁf“; mué:g:la
-t of media
Adventitia

Endothalial
2 calls
MNecintima -~
X

Adventitia
Vascular Only elastin
smooth muscle o scaffold remaining
cells forming  Adventitial in media
neointima inflammation

= o dl o A ] dl a 4 Aa
gﬂm 21.5 LL'Nﬁ]\i@ﬂ‘]ﬁ”m:‘ﬂ'ﬂ\‘m@'ﬂﬂL@'ﬂﬂﬂ’]ﬂiWﬂ')ﬁl’):Wﬂ@ﬂﬂ’]ﬂ ﬂ)ﬂ@’ﬂm@'ﬂﬁﬂﬂﬁl WMUADALADANLNANIE
neointimal hyperplasia (Aauwilasann Hillebrands JL, Rozing J. Chronic transplant dysfunction and

transplant arteriosclerosis: new insights into underlying mechanisms. Expert Rev-Mol Med 2003;5:1-23)

o 1 |3 o 1 -dl ] % A Yo [~3 1
nanasnislgnangadusznudiiniazstendnalinaeniaen i iuuinE ULy
ischemic/reperfusion injury immunosuppressive drug Wag rejection  Endothelial progenitor
cell (EPC) ayNAqutrsdanutiuaantdaanlngnig reendothelialization el endothelial
. o 3| a a . . . =) o L dl 1 o
function nauNLIuLNG LarannI13iNA neointimal hyperplasia asvilviadeaynlgnanenieny

Ienuazdangnisldeuntueng (319 2.1.6)
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Post transplantation

Ischemic/reperfusion injury

Viral infection

Comorbid condition: hypertension, DM, dyslipidemia
Immunosuppressive drugs

Rejection

Vessels/Endothelial cells injury

Vascular smooth muscle cells

proliferation Endothelial cells (donor or EPC)
* Neointima

» Transplant arteriosclerosis (TA) * “Reendathelialization”

» Chronic transplant dysfunction * maintain good graft function
(CTD)

7171 2.1.6 uaA pathogenesis #84N1317A Transplant arteriosclerosis WayNI9taNuINADAIAE AT IATL
AL IRTasNNLNLNYAB vascular smooth muscle cell wae endothelial progenitor cell
(Aaudasann Hillebrands JL, Rozing J. Chronic transplant dysfunction and transplant arteriosclerosis:

new insights into underlying mechanisms. Expert Rev Mol Med 2003; 5:1-23)

2.2 [ ARAUNILNALRAINIIaRALAaR (endothelial progenitor cell, EPC)

Endothelial cell A8 IHaSYMIMARAASA 962 WANEE monolayer NnTin7Tlaaiu

o o < A [~ = dl £ =l A o a % a
nnsdudqrasnisaanuazidatanna1analinisluaiauresiaannniiulllslaailng
&Y dl o v o [ A (1 A v . o O
uananutinunostlasiunisdusiareaninmeauaziniaanu19ude endothelial cell €991

WHNIUAIANINANATY B AT LIANNINNTUIBIUADALASA 111 prostaglandins WAz nitric oxide

' 1
o A

(NO)  TunnzinRazdinisuyuidey (turmover) A1uau endothelial cell agfluseAus IHanaan
wenlAFuuIA§UAZIAiANIg apoptosis 284 endothelial cell MnliuaanidengnyIAaANANLTR
antithrombotic ~ IAANN9AARUIAINADALABAUAZIAANITUNALRAATBNB TN LATLIREAAIN

= Y X A . . o § v a )
NARAREANADATIL UBNANRIUNNIZNN endothelial dysfunction Az A atherosclerotic
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plague e asinalsAnNganneasiinisadng endothelial cell Wannaunulned Nl

v
ANANLIRA antithrombotic anAfauazilasiu atherosclerosis disease

NNFAUNLULAZNITINANUIYU endothelial progenitor cell

Endothelial progenitor cell (EPC) LﬂuLsﬁm“LumszLﬁfﬂmﬁlﬁﬁ’uﬁmﬁmmmnhmz@ﬂ
(bone marrow) EPC HAMNAIN130 lUN13uLNAA (proliferation) wazWmunsa (differentiation)
TUifhufumaduianaaniaan (endothelial cell[14] — Asahara wazpnziuALLenTiLansls
Wi e cD34” (usasiansnsniasaiulnnasuwlasgliadiednenizreman
Fan waziilernlfngesdnineansasadenazny EPC lilsaudaluFnaniuitedenusy
WBnafiinisnaden dievin EPC TResluaumn IR SiiE fibronectin coated LARAZUAAY
ﬁm:rmz@mzwﬁaﬂmq endothelial cell ?E'miﬂuwu acetylated low density lipoprotein (acLDL)
uaz Ulex Europaeus agglutinin-1 (UEA-1)[15] FeaN1in1sAnsnwuan TAGTIH CD34 a¥na
WU CD133 waz Vascular endothelial growth factor receptor-2 (VEGFR-2) $98628 uazelal
AruguTRnsfenfin UEA-T dauansianisiinmianiifges endothelial cell(16,17]  nnafnn
EPC luszazsannasadanisnsaa CD34/CD133NVEGFR-2 lunan e CD133 il marker

o

ﬁﬁwﬁmmwﬁ@ﬁ heeuLeIARLIALARn (early hematopoietic stem-cell) WANANNBEENNTD
wu CD133 fanniaaiasaululanszgn duassdagan (fetal liver) uazlunszuaiaan(18]
finnsdnemudn EPC iteedlunszuaidenasiinnasieyifulauazilaeuudas marker Tngaz
M99 Ny CD133 wrazmssany CD34, VEGFR-2 $aufiu vascular endothelial (VE) cadherin
uaz von Willebrand factor WWF)[18]  dednenizii €D133 mgllthiuuansienisdeuulag
2194 EPC 1ﬂ@jLeﬁ@§ﬁﬁﬂﬁq@:WmuﬁLﬂu mature endothelial cell wenantunLd1 CD34 Faifl
marker 284 hematopoietic cell S § e sdautiagng hematopoietic stem cell uas
anunsanylilu mature endothelial cell - angafinisAnuniuandldifidaimadis cD34
JCD133'VEGFR-2"  a1snmsaanupantpiniien EPC lAuazatnisnimuaadsialyl
nantulunilnaeadenlunynaasefigniniiiinnazaadenld(19,58] daquiudalifing
mq@f‘fmﬁﬂummgmzﬁﬂm*u EPC uianndayanisineiifuatedieenananalddn nsmaaa
EPC furuaufignanunsarinld 2 33 Wud 1) n1smssanu CD133 $auiu VEGFR2 iy
marker #2833 flow cytometry 2) MIINIAENITAR [ed e TadT I LANFaa acl DL

wae UEA-1
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Bone Marrow Stromal Cells

EPC
CD133+ < >
@ m o . Hematopoietic
CD34+/- J’ Precursor

VEGFR-2+ Cells

CD133+ @ @ o CD34+/-
CD34+/- @ @ : o o VEGFR-2+
VEGFR-2+ @ ' oo
garly circulating EPC circulating EPC
- : - _— -

Vascular Endothelial Cells
U7 221 uarINI3 mobilization 484 EPC a0 bone marrow dngnszuaiaen

(fmlagann Hristov M, Erl W, Weber PC.  Endothelial progenitor cells: mobilization, differentiation, and

homing. Arterioscler Thromb Vasc Biol 2003)

WUINUR9 endothelial progenitor cell

Bone marrow Uaaiaat EPC aanuilataide growth factors, enzymes, ligands Lay
surface receptors Lﬂuﬁ')mllﬂu Tunnaz limb: ischemia, coronary bypass surgery 414130
{Rnseiuaes VEGF Mliiuau EPC grdlanddanain bone marrow N wenannii
WU brain, heart way kidney @u1savandaes EPC eanu1liituiAeaiy laiAn
endothelial injury mﬂmffmzmzﬁﬁﬁ%ﬁﬁmmﬁm (signal) fWadan EPC Wnunnnglufond
1A5ULNPLAL (homing) ANt EPC Aainnnsdenuaamanaiieaildsuunaisuresadiaziy
maly
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dll A Vo [~3 1 A ¥ . . .
WHanaaalaaa lisuLNAEL NNTTANLTINVARALARARAI8N1T reendothelialization A%
WinlulpeenAeimad 2 19a A endothelial cells Waz endothelial progenitor cell  Iag
endothelial cell azuiisfaudaasivlndnulnaguiBnusendeanlfiuuaEy 1
WU endothelium WA FFuANMARMNY (317 2.2.2) 4 mu EPC WeluaReuaglunszus
" v A Al ve o A o o
wenazdndenuTNraenaenn iU AR ulneninlasusdasuasimundli more  mature
endothelial progenitor cell udaasaseuAsInmalinateiilu endothelial  cell naAWNY
endothelial cell WNN1FFULNAEUNTAYNTIIANY WONAINUUEINUGN EPC FRANNNIDRENIN
fateananedy vascular smooth muscle cell fanAwN vascular smooth muscle cell i
vessel wall Nlasunafulaandaal14]  dedu EPC aududnimaguilaniunundnAnylu
1 A d’ Vo [~ dl Y o dl VYo A a i'/ 1 a
nrzUINNITTeNLINaaaRe AR LasUL AR UNa lFadeazR ldsuIaaaanUFiuldiianig

A o % a
‘ll’]ﬂL@@@LL@S@’]M’]?NW’]\?’]NIWJT’]M

0
(o] o blood flow

o Endethelial progenitor cell <T@ Vascular endothelial cell
O Extracellular matriy ~aSmnE=.. \Vascular smooth muscle cell
@l Injured vascular endothelial cell

37 2.2.2 ugnsumunnass EPC lun-adeiugnananidanilliTiunasulag endothelial cell ldFuLAREL
azgnuAuNUAag EPC uaz endothelial cell flagidinndnaiies uay EPC Semmnanimunsananeiiy
vascular smooth muscle cell L‘Wlﬂwmmu vascular smooth muscle cell ﬁﬁf?ﬂﬂ’]mLﬁuiﬁ
(Amnagann Hristov M, Erl W, Weber PC. Endothelial progenitor cells: mobilization, differentiation, and

homing. Arterioscler Thromb Vasc Biol 2003)
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AnsAneuuyludrantin (prospective)[56] NwandANNENAUSI89a UW EPC 1
= o o aa o T . 28 %
nszualaennUenINIsanTInnanaslugiloafil coronary artery disease tngiAnmnle
n39anIanuIL EPC ludilaef1iiunnsatiadadnil coronary artery disease 519 $18 AMNTUNN
nsfnsNgae 12 heunwudndiaanianuan EPC wnaziidnsaiaannisaiala szaziaan
Tunafinlsaiala uasiidnsniadnfunisinsiag revascularization Hagndigilosniaiuou

o o

EPC Hatnqnasinaiiiadsny

o

1 o

tlaqaninana’aruIuas endothelial progenitor cell lunszuaLlaan

HnsAnwnudluaulnfiazil EPC uananes lunszuainanatitlszuins 0.002% 109
total peripheral blood moenonuclear cell (Uszanns 70-210 @ad/Na.)[20] HNiladgunnuand

NARE A1193 EPC (AN3197 2.2.1) e

LW WU UNANAZH EPC  wanndngng dvaiuneldainnish
aaflau estrogen  @1N13nNsvAuUliTeNIadnIsaIsLay
Uantans EPC 4na1[20]
. . Dnlld o d‘ = o
-Coronary artery disease/number of risk factors: ‘Lu@mﬁ%ﬂL@ﬂqmﬂﬂ@zM@ﬁuqum@q EPC
Taaaa[22,23]

-Smoking: NNIQUMBANAUSTIL EPC Nanas[24]

Q
1

-Myocardial infarction: Judnaiitinngivlaanadeadunduasnudng EPC Winannty
[25] (841 EPC  Miisauildoudaelunistenutuvaaniaen
vinlad lg5unnAL

-Vascular injury: Slevaaniann lE3ULNAR LWL asTisrfTas EPC Lﬁ'u%u[%]

-Congestive heart failure (CHF): ludtlae CHF lussazuen (class 1) Azildnuau EPC iiin
N UL RTT T aaT89 CHF (class V) azfanuqu
EPC anas[27]

-Multiple trauma: N3 IAFULNALRLTR9319NNENLGN EPC ﬁfimqw,ﬁ'u%u[%]

-Surgery: n7lA5uNNTHNARNLLNN e AUaRe EPC Lﬁuuﬁﬂ%u[ZQ]

"HMG-CoA reductase inhibitors: WudnEtlaefil#5uenngustatin Av38WIUEPC 1fisd[30-

32,42]
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-G-CSF: wudgihenldfuansefuidanaanunsaziatuau EPC gl
[36]
-Angiotensin converting enzyme inhibitor/Angiotensin receptor blocker: mmmm:fé’ju‘l,ﬁ

211401 EPC Tun7eudlaamiaunnau[37,38]

-Diabetes mellitus nzihnaludengeinlieuauiasutinues EPC anad61]
fn1sAnatuaues EPC  ufiaulanaemafainudiadusinendniusivaiuau
EPC Avil

_Chronic kidney disease (CKD): wudndlae CKD #ldFunissnuvielalldfunnsinendas
hemodialysis azN4a11431284 EPC HaaninAudni[33-36]

-Hemodialysis: NIENAIRINN19INHIHL9e CKD  #nein13%1 hemodialysis
WdAganazis UL EPC MftinnTu[33-36]

-Renal transplantation: f1lae end stage renal disease (ESRD) AlgFunsFnEdae

o

renal  transplantation  azRszAUNTTNINNLR IR NALS 1
lunaifeaiufusuau EPC  unszuaiden Tnadiaeiifinas
nnuaaslineglusgiumacisau ErC IndiRasiueulngd
{adliTu ESRD wazfilasifinnainusedlafidgnoneidenas
azilszfiu EPC HasndaputnAndnisineuaeslaing[39,40]

| o

AN9197 2.2.1 haAaTiade NANARA/NUIUILAZ N N8y EPC

Decreased EPC Increased EPC
CAD risk factor Female
Smoking Myocardial infarction
Hypertension Vascular injury
Stent stenosis HMG-CoA reductase inhibitor
CKD ACEI/ARB
ESRD EPO treatment
Hemodialysis
Peritoneal dialysis
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n1sAnEIA1UY EPC Lugfilas renal transplantation

dl a dlo o dl dl Var 1 a a

iHasainngnsan mndnAnyresniaidenaeslailifutlgnaisegfusion vessel uay
wuan EPC iluadniunumdnAnylunisdenusuvaaniaaauazimunsa bl endothelial
cell anndayanaianisAnunudngilen ESRD H41u0u EPC Haandnauilnf[33-36]1uas
o [ a . . dl | a aa o o dl dl v
ANUSALNN9INA cardiovascular disease TaLIua1MALINIALTIASUALNNTAIBAE 98
ESRD inlidnsAnsvaenisdnsaneniuauau EPC ludienlaiunisgnanelagadlu
nsfneinianaunulananis TnanisdAneausnnEemn A NdNRLS 1993 U EPC unng

o Qll Vo ' = . .
e lan 1#3uilgnaaaseniis cardiovascular risk factor

1wl A.A. 2003 Eizawa LazAnz[33] lHN1N19ANSMIANUINLEY EPC WAZIZALIAY

VEGF lufjiatl end stage renal disease 71143101391 hemodialysis A11491 50 seiifFaiuiie

iU ananasing (healthy control) 36 e lnzande CD34 uax CD133 wlu marker wugngilae

1#5UNn13M1 hemodialysis 847121 EPC $iaein4n control 114 41% luatueNsziu VEGF 129914 2
1 = 1 [ % ] A o o o =3 ILJ . 3 % 7 N

nanlsifauuanseiuetltidaATy Ann1gAnEIE Eizawa wazanuzaslaagliion filae

end stage renal disease Nanuau EPC #1n491 healthy control ag1elilad1Aty uazanailu

1 ' ¥
ane WiilaefifladeAeeueanisiin cardiovascular disease LNNNUY

1l A.A. 2004 de Groot WazAML[34] NIN19ANEIA UL EPC Tugilat advanced renal
failure NAULAZMAITLNNITNEIAY renal replacement therapy TneilAniaae (mean+SD) 184
s¥AU serum creatinine nawlAFUNITFNHAN8N1T9 renal replacement therapy @glj‘ﬁl 5.67
+0.39 mg/dL  wReWeuiu healthy control nawudELa renal failure 3119w EPC tias
n91 healthy control _aeieNie&AUNI9EDRA LAEMNETAIANNNITEURT hemodialysis I 2

1 4
dupnaf wudngiloadanuan EPC iNaNasnallid1Atynneana frnanasdnunagidnniag

uremia a9 EPC antiasad wazazunaunasainuflaniog uremia Wungias

Tutlifaaii Choi wazAmy[35] T@vinn1sAn®1a WINLee EPC LAZN19911971289 EPC
Tunsiunnlasuulasliiflu endothelial cells  ugfilae end stage renal disease M i1N1g
11 hemodialysis WeaiLiiieufiu healthy control a1nnMsANEINUdIa WILAES EPC Tudilae

o [ % aa =

end stage renal disease ©a#N4N control atNEUBANATYNNADRAWNAUALNIIANNBY
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wanaINiwL4n EPC aa4gtlae end stage renal disease dnnswmunliliflu endothelial cell 16t
& ! d’ D3 ! ¥ . = a
UaeN31 EPC 184 control Gﬁ\‘iLmeﬂMmuQﬂuﬂjﬂQH end stage renal disease WAIMNNAUR

EPC MNANUUTNIUMAT AN N

tla.A. 2005 de Groot warAuz[39] lFvansAnEIauINaes EPC lufilae renal
transplantation 74 318 WsaLaUiU healthy control 74 918 wazgiloe CKD MeslaldFung
Snmsiag renal replacement therapy @n 29 318 Iaena1uau EPC #2e 2 73 Aa 73 flow
cytometry T4l CD34 auriu CD45 il marker Laz@N35 AR N7 culture TIRNTLTaLRLL
AU EPC AN healthy control ? culture 114 sera ﬂ@\iﬂiﬂ'm renal transplantation xnNT
VUI8Y graft WANENALAY Sanan1sfneanuIngilee CKD Ha1uiuaed EPC Tunszua
A 4 dl o o Yo ) zdld o 1 o A = o
inantiaangn duiudiet renal transplantation NdnaMgILTeslnegluszAUs aziiauau
289 EPC IndlAeiu healthy control  a11au189 EPC a7 healthy control 1 culture iU sera

o . pRp ° o o ! P o
m@wﬂfm renal transplantation AAN19N19U1R9 lRRa ZlA UIUNINNGT EPC 71 culture AU
o A ey ° P ! H | o

sera m@mﬂfm renal transplantation NNN13N9IU2249 lALAaNNIN u@ﬂmﬂuuwmﬂugﬂqa
renal transplantation azNa11431 EPC duius b lunnaidmentiuiy allograft function kazanua

o o

1 ¥ 1
EPC azanadilainnziaeslu media 7id prednisolone %38 cyclosporine A agnalitadnAny
de Groot l#agins@nun13da anoe uremia (luiesia EPC vinldianuau EPC luidenes
dilhaanas nstlgnanelaganasautlanias uremia asalfaniuau EPC 1iNAW uaz EPC 7

WwnTuanadanatlesiulsaialauazuaeadenliiudiloels

TudlAsniu Soler wazAnuz[40] ldnnn13ANHIaIUILIBY EPC Iu@@mmﬁg’jﬂwﬁié’ﬁ*ﬂ
N1991 transplantation ' 94 9181 WFaLMeLAURIdNd8AT 39 918 Tnemsdasiae 2 2% Aa flow
cytometry wstun19mI9alA8I1N polymorphonuclear” cell mé’ﬂmﬁ@@ CD45, CD34 L@z
CD133 @ufL8N75 Ae 33 culture InafFatifausiuai EPC ALs=ill glomerular filtration
rate (GFR) cardiovascular risk factor Hawud1aua EPC Tugilhailgnanglniianuauilas

o o

ndnenanadaset A Ayneana wazdihalasulaf GFR faaiaiuiu EPC AIndnans

v
o a o L%

7 GFR  agluszAunatialdsdAnynwadfduaesiu wenantunudna1udl EPC -

ANNANNUSAL GFR, HDL, LDL WAz body weight
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T A.A. 2006 Herbrig warAnuz[41] HN1N1sANEMIAIUINLALNNTIN9N1Ye EPC Tt
squsndeyaludnuoe prospective  193ftae ESRD  Tunnznauldiunisdgnanalauas
AnsuNeudslasunisgnanaleiunan 12 new Wraumeuiy healthy control  Taeiann
AaAnElEnIaadnsIuaL EPC #9873 culture 39l flow cytometry @9l
CD34+/CD133+NVEGFR-2+ 1flu marker  wan1sdnswudngilae ESRD naunisignanslad
AU EPC gulndLAgs healthy control Aeinasainnstlgnanels anuiunes EPC anasatiig

a o [ aa

RlpdAyneatifnaen 12 1AABIBINIIAARINNIIANE LANTNANIIN9ULEY EPC
(migratory function, adhesion function) WuaNlANduatNelTad Ay alA Waauiunew
IiFunnsdgnanale anuzdadeagllidn n19vn renal transplantation #NNIDANAINAINNTE

Tun199ues EPC 18

TiAearu Steiner - uazAE[42] 1ANNn13ANE cross-sectional  study  LW@UN
ANNNANNUEIZNINg_N WA EPC - fiu fadaid@evaaslsaiala  (hypertension,  diabetes,
. . . £ ¢=i o a IS4 o L dl Yo
hyperlipidemia, smoking) #tannnamnuIesls uazatinaesainagidniu Tudiaenlasy
nsignanelaaiuau 105 918 nsAneild marker 989 EPC An CD34+/CD133+/VEGFR-2+
Tun19Ansn uanudnaua EPC aesgilaelasunisignanelalifiaauuansineiy healthy
control A1 EPC AAanudNWus luansmieauiy body mass index, mean arterial pressure

wazilszdfinnsdilsnvinlaluannaasdilan  wanaaniifanudadilaanlFfuangu HMG-CoA

I
[ =

reductase  inhibitor — #4119 EPC  Minanndgieeiililafuen lwanehduaenliiuen
, . = o Py ] A a1 Y ve o ! oA
azathioprine, ARB 138 ACEI azianuau EPC Miaandnndnfiaeiildléifuensnainesned

HadAny

tryiaasnisAnmdauay EPClugtlae renal transplantation

NN9A9999AR1UIL EPC A1NN19ANINNIUNI[39-42] 14 marker sine-ylnedl CD34+

\flu marker gam@gjfng WANN19ANEN[19,58] Wudn EPC IH CD34 usidl VEGFR-2+/CD133+

o

UuaINTILanIAIANTRRN 289 EPC IHiduiAgaiu CD34+ Asiun1Inganianuau EPC

L7

= A = M 2= ° > A = ~ = A
Qqﬂﬂqﬁ‘ﬂﬂl‘mwNquNWQQﬂq@1N1®ﬂﬂquququ EPC yNUNAR93 QQLﬂuVIQJqﬂﬂ\Tﬂ’]?ﬂﬂHquWHQ

6

F39ALaNNE CD133+/VEGFR-2+ LaliinaaldiaadiilanantFiilu EPC vianuadadumasn

CD34+ %38 CD34- A3
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3.1 dszdns

3.1.1 Uszgnsiinang

dilhaaulnedldiunistlgnanals

3.1.2 Uszansmaasng

oy i v I - N © A oan oy o
fihsaulnanlasunislgndislanuinsaianiunisinenaatingisandinislgn

fnele Taenenunaqinasnand

s =l ¥ — o . . .
3.1.3 ngmmm‘"lummmafammmﬁnm (inclusion criteria)
o filwlannaBeisndaiguinnan 15 1
o Afunsdgnanelnliifuscazinanasineiion 1 1
o 1ifilsz4R renal allograft loss auilumie IFa AN ldnsintTanaunle
% Qdd‘
Fneipau
o lLifilsvdRlszdRvaaniaandoularafuvisesi  wazilsziRlsadalannniaan

BN 1 Y o =8
maluszazioan 3 AarNaNFLNIIANE

3.1.4 ng]mtum“lumsﬁ’m'anmnmsﬁnm exclusion criteria)

v dl a 4 | A =2
o filenlitiuaanlinonusanialunisAne

v

o filvanNilsedflesladundunieluszazion 6 wendeudriunisAnem

oy Ao o - o p . % o =
® Hﬂr)ﬁmmﬂﬁ\zqmi[ﬂqqﬂLQEUW@UJ’TWE&LH?ZfﬂgLQ@W 6 LARAUNAULAITUNITANEN
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3.1.5 NMIANUIUAUIAA2DENG (sample size determination)

gunaae v ldannA1e Cohen 1988 IEHadsiing
fifn r = 0.5 azdald N = 37 faneing
-power = 0.9
-0 =0.05
Lﬁlw‘%qmuéﬂwLﬁmmnm@ﬁmﬂmﬂLL@qiﬂﬂﬂﬁ 20%
Fathutlszannsnaen R d et AnENA fiuau = 45 fatins
(mmaﬁlsﬁ r = 05 mﬁmfammmmﬁq@ﬂ'ﬁqL‘ﬂ@wfmﬁma‘ﬁﬂmﬁmumwudﬂé’m
AFUTUERE © = 0.2-0.3 Bedmill mild correlation WaLNNTANENUEARANIATIAMLTAST]

= | R e PRy ; ! g ] . o L
ﬂzlfﬂﬂﬁﬂ\nﬂﬂqqquﬁﬁﬂq r 113 mild correlation LﬁuLﬂﬂQﬂuLLmiﬁﬂquﬂﬂqqﬂ@ 0.5)

3.2 NSAILNALALNGTIA

3.2.1 TayaNugaasdiloe hun wa e1g anvguedlsalaonaiEedy Tilavesnis
gnanale seazaf i ldiunislgnaiaanaaan  (ischemic  time) SN
. . dlyl Vo o 1 1 dl9jl Yo
immunosuppressive drugs ftlagldiunasainnastgnaneln  evsinenddanldiuane
MnsAne Teadszardadaningilaeliiunnsitase seaumnsdnduluaanvasise (BUN)
FFRANU (creatining) LAYANNIIUNATBIATAZANY (creatinine clearance) 3¢#U hematocrit
AULNNIANEY NeBanwaedlevasnisignang  UsedRnnaifin acute rejection, chronic

allograft nephropathy, de novo glomerular disease or-recurrent glomerular disease
3.2.2 i@gﬂﬁﬁﬂﬂ’l laun a1uan29 endothelial progenitor cell (EPC)

323 wasasianldlumsdn  Inadilaandniunisineynauazlazunisanziaen
Tudaadiaesiundihannfunisianzidesiiefnsunisineaulng (Hasanneslas
nsAnetenislasutlasaes EPC Tuwsavdasnanvasiy asligihaldiunisanziaanly

2 o o = o P o o = a X yy T 2 o
wahgiuIesiumieuiunay  eaniladusinanndianaasiiniuld)  antiuasinigen
wesfiheutiafly 2 dowierinnismasie lliunngludunldiunisanziaen Tead

o

= X
TIHATLALUANITHTIAAIL
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1) svsuAMNENTLlLAAUad creatinine IAENNNNITALTINAWTLAMN N LD
creatinine lutlagnaz msaalaedesdifinismbedaisaln Taeneuiaqinansal faels
Jaffe Tael1A38 Beckmananniudaindn creatinine RldunA o GFR Ineldannns
abbreviated MDRD GFR #aifluaunnsii aalnaiAeasy GFR ﬁLLﬁ@?ﬁwméﬂmMS,M]

2)  [1UIULRY  endothelial progenitor cell (EPC) paalae 293 Teelddn flow
cytometry ¢§fan fluorescence dye fiael marker A® CD133 waz VEGFR-2  uaz@niane cell
culture U fibronectin-coated plate Lﬁ@@@mmuﬂ"ﬁm?ﬁmm’]xﬁu plate 199 EPC uazfanIn
Lﬁ’ﬁ@'ﬁiamﬁ double positive 984 1, 1" - dioctadecyl- 3,3 ,3' ,3’ —tetramethylindocarbocyanine
- labeled acetylated low-density lipoprotein (Dil-acLDL) was Fluorescein isothiocyanate-
labeled Ulex Europaeus Agglutinin-1 (UEA-1 FITC) (hhmaugiuluie 2 33iilesannilaqiiugs
LRAelalAsnns g udmiunimsIanaua EPC luiaen usiis 2 ARfluATReensly

nsAnEIFNeREaiy EPC uazneaniziide ldninismaaeinant EPC % 2 JneuEs

NFANHIN39 TIWLINN intra-laboratory variation Heendndesas 5)

%umaum‘s’i’mfﬁ’mqu endothelial progenitor cell

3.2.3.1 Complete blood count

Lmq@@mﬁ'mzmnéﬂqaz&quuﬁw‘hmimq@ complete blood count (CBC)
WAL A A wanis peripheral blood mononuclear cell kazAUI EPC AM8UaIan

vy o 3
ﬂ’]i‘vl,mmﬂ@muqmsﬁ@@@’m flow cytometry

3.2.3.2 Cell isolation
iuenitaali 1 masin den et 1FlunsAnsmduou EPC s
Aa8138 flow cytometry WAz cell culture Tneilfumensa
1. L sample il unclotted-blood 30ml laaalu ACD tube ndnlHidnium
1ARRNARARAY PBS + 2% FCS 25ml wanlfidiun
3. ‘ﬁnLﬁ@m‘ﬁ'ﬁ@m\ulﬁqﬂzﬁ@mﬁﬁﬂu separating medium (Isoprep™) 10mi ugatiu
WAENLENTAFTIAKIEA981 2000rpm 20 N7l 25°C 2A%s
4. Tulpgausnizadidaiaanninaanun
5. fhudnsmadang PBS + 2% FCS fiannuiiasan 1500 seusaunfifliuaa 10 uiia

AN 25°C 2R3
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6. duadingld Haemocytometer Tnglaaanaumagasng 3% acetic acid Inaf |auIu

%

v 1 v 1
AR = ([ANUIBLTARTINN ANV LH/ANUUT a9 ATTL) x AMN171a8a19 x 10

7. Ufumadsag EGM-2 medium Wilé 2 x 10° cells/ml

3.2.3.3 Flow cytometry

WaNITadT annN199n cell isolation TNNAN flow cytometry Tagimsamn
ARY NAALFE CD3, CD19 uay CD33 wazliatiansa CD133 way VEGFR-2

a

1. ildadeaunsitisnunndaasazang NH,Cl feil3fianmgil 4°C uarlin
UAIUNY 10117

2. fludnamadiae PBS + 2% FCS fiAnaasan 1500 sausiewnfifhuaan 10 uia
fUNNH 25°C 2p5s

3. Resuspend Liaanatl EGM-2 medium 200 ul/ml

4. ueneTadd resuspend Laa 1L 2 @21 daudaz 100 pl AN monoclonal antibody
CD3 10 pl, CD19 10 pl &z CD33 10 i ¥ 2 dow daneldluilifiugs 20 uniin
HrUNN DY densusvuslfiudrasadanduneud 2

5. LAx human IgG 8 pl(2.5 pg/ml) incubate 10 mmuﬁiaiﬁumgmmﬁﬁm

6. vhimaddIuLsNIFn gammal-PE 10ul incubate 30 Wil laifuas 4°C doufiges
il VEGFR2-PE 50 pl incubate 20 nfiluitlaifings 4°C ANty CD133-Biotin
10 ul Waq incubate fadn 10 wIRAUATL 30 WT demsumunugatiugnai 2
faumnudunaud 2

7. BN antibiotin-FITC 10 plasluiga % 2 oy Wi incubate AR ITuas 4°C
w1 10 Wit iWeasuinualiiTudnuaadaiude 2

8. Resuspend IaRALE PBS +2%FCS 300 l WRATLAUINLTAR A0 flowcytometer
Taeidauit 1 azifia 7-ADD 10 l Aauldnietasdn (FACscan)

9. \laldua flowcytometry WUAIPINNIAUUTAARAA marker CD133/VEGFR2

Ipene Uiy CBC Nlann1duan
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00 oor

B0

S5CHeight

400

200

/) S I
10 10
Cump+7 400 PanZP

q A
- -
=] =
[ar] L2
= 27
w o
e . EPC N
L= = =
o =
E— =
=) =
= ""|2 = """|3 T 4 = T £ 5
10 10 1wt =0 101 102 10% 104
CDIZ3FITS Mouse lgG1 FITC

917 3.2.1 uanadaatinema flow cytometry 209giaelun1sAnmnid n)uans region AruANETuguR
\TAR WHAALAS CD3, CD19 Way CD33

1) UAALTAS double positive VEGFR-2 WAz CD133 A)LaAAN isotype control

3.2.3.4 Plate preparation for EPC culture

¥ =

~ = d” a’~£l . . o = £ %
WNRLATENVQNLNICLAENLTRATINLUQNN fibronectin Lﬂ@’ﬂ‘i.l’ﬂ%L‘W’ﬂsl‘Vi EPC

q

gannziaziasoyiulan wasssdaavinldauisnuandgasn idld EPC aanlsd Tnesad
1 21/ 1R o dl A v . b o 1

wiantiuaz litinineiunguninaaLsog fioronectin AInang

1. 141 fibronectin 11 dilute Img/ml Tudnsndan ™ sia 100 6ag sterile water

1
va a v

2. unhelivenaslu 6-well plate wiguaz 0.8ml eislingruugiveaiilunan 2

COYE

3. pAANIATALTINUAANNGIE sterile water 1 AFY Ngliutiaatin wianldewls



28

3.2.3.5 Cell culture and Trypsinization

dgl 4 I [ E/ =) rdl dl 1 [

\ae EPC haadineiu well plate annsiuasianmagaud din1ziu well
plate #19 »asanls EPC Minnzagiu well plate Wa9AY trypsinize Liaatalin EPC
inzagiu well plate wigaaanuaziii hliassiall]

1. tuEadnFaINn1Inn cell isolation AL 2,000,000utaa W0 lhiaaaly 6-well

plate 7 coat #agl fibronectin 1iudaluinan 4 du

2. \ilensu 4 u go media uazitaditMaeiilLisvn

3. ANUAATUqNAE PBS + 2% FCS 2 ml 1 e

4. g PBS + 2% FCS ekl

5. An HEPES BSS 5 ml lusiazvquudaisld 5 wiil

6. A HEPES BSS il

7. WNa1Tazand trypsin-EDTA luusiazngy vquas 2 ml ganuwantias (Weneny
ae lMinanesaInIA)

8. Incubate 11 CO, incubator 5 W

9. mmadeUTadRundewanssml | unsafideRimadinzieegiiddlu  co,

incubator & 2 WFsseRAnndTLlailFAY 11 17

10. weAUN3eN trypsin-EDTA Aael PBS + 2% FCS 4 ml

11. @mL%@ﬁLLmqu@@ﬂuwﬂuLuéaqLﬁ@lﬁlfma'ﬁmmﬂ@uﬁ 1500 rpm waan 10 wi 7
BN 25°C

12. W supernate ﬁﬂiﬂLLﬁh resuspend waRAaE EGM-2 medium 1 ml

13. MMnNsiuEasiag pipette @AA 10 ulofa trypan blue 90 ul udauulu

haemocytometer taeiuLTAdT NARE

=

o o‘d‘ £ o rndl a o 1 dl
RNMDUTRAN b6 = (AUIBTARN INAPR/A119T B9

o

1) x 10" x 10

al

% viability = (RMUIWTART IRAR/ANUILTARTINNA) X 100

14, USuitas W dAnsdnd 5 x 10° cells/ml
g a o dl . . %
15. L@8NEAs W 6-well plate aNAUY coat fibronectin LAIN[NAL 2 ml

16. @sEastian 7 4u lnadasua1ung luudludui 3 1a9n1amnsian
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Staining cell

INBRIIRUTRRN DI AR acetylated low-density lipoprotein (acLDL) way Ulex

Europaeus Agglutinin-1 (UEA-1) %QLﬂu@m@Nﬁamm EPC

1.

2
3.
4

1.
12.
13.
14.
15.

AA media uazitaduuaeaiill

ANuAaTNqNAng PBS + 2% FCS 2 ml 1 A5

A PBS + 2% FCS #iald

AR 1, 1" - dioctadecyl- 3,3 ,3' ,3’ —tetramethylindocarbocyanine - labeled
acetylated low-density lipoprotein (Dil-acLDL) T EGM-2 lag/lsiiAansidndi 6 i
A EGM-2 1 ml(6ul/ml)

\AN Dil-acLDL #qNas 1 mi

Incubate 2 ‘fﬂiuﬂu CO, incubator

ANusazuqNAnE PBS+2%FCS 1 e

\Fit 1% paraformaldehyde w&a incubate lufidagnimpieaduingn 10 und
ANGnel PBS+2% FCS 2 m%ﬂuuﬁi@wquué’qqmﬁq

AN Fluorescein isothiocyanate-labeled Ulex Europaeus Agglutinin-1 (UEA-1
FITC) 5 pi/ml Inglaaansli EGM-2

AN UEA-1 FITC nigaas 1 m

Incubate Wiinguuniiteadungn 1 Falu

ANUFRZUGNAEIAE PBS+2% FCS 1 ﬂ%@LLﬁq@mﬁq

nnegeinungaad fluorescence NMAYTENE 40 WA 10 31

v 1
a o

U aaNAAAY Dil-ackDL waz UEA-1FITC (EPC) auau 10 JludaunAnied

YBIRNUIUTAR AR high power field



30

9117 3.2.2 uaasradntans 1l 6-wellplate n)eiaaniaes linaudond

) LAATARNHAA Dil-acLDL A)LAAIAsNAAZ UEA-1FITC)

3.2.4 n15AUIR (Calculations)

Endothelial progenitor cell a1191 EPC A14314aNN flow cytometry AU

41N complete blood count (CBC) aa4gilaeingaanianiunisninisnsaaml EPC

Creatinine clearance (CGr) Anuaanilaanaz 24 dqlualag ldannig

CCr (ml/min) = Urine Cr(mg/dl) * urine Volume(ml)/ Plasma Cr(mg/dl) * 1440

Glomerular Filtration Rate (GFR) AU 41N abbreviated MDRD equation

LDQ
Zhe

GFR (abbMDRD) = 1.86 x (S.Cr)""**x age®**(x 0.742 for woman)
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3.3 N1559usaNTaya (Data Collection)

o a o

ginsdedudifiususudays  indeys  uarpmasaumuanysniredays

e lilArsudauniuaiuauisiednis uaztiundinssidayasell
a 4 a
3.4 N153LASITUTAYA (Data Analysis)

NAFBLAINWANFNBIRIUIN EPC mmé’ﬂqsﬁmLmqéﬂqmﬂuﬂ@jumﬁﬂﬁqLLﬂiﬁqﬁ
-8

-LWA

Suin

AU mismatch

-A1 PRA (Panel Reactive Antibody)

-serum creatinine

_creatinine clearance annnsiivilagnaz 24 Gala

-GFR (Glomerular Filtration Rate) a1n abbreviated MDRD equation
-sveizinaudstlgnangle

“IRAYAINITNA transplantation (cadaveric donor, living related donor)
—ﬂ’mmqﬁﬁ:uﬁuﬁiﬁﬁl (immunosuppressive regimens)

-Teaganvedgtlaeitu diabetes mellitus, hypertension, dyslipidemia

-3¥AU hematocrit (Hct)

-mmmmﬁuﬂz\ju angiotensin converting enzyme inhibitor 38 angiotensin
receptor blocker

-tanlaiungu HMG-CoA reductase inhibitor

-tn3zsunIaF1adnaeAngy Erythropoietin

Imeld One- way ANOVA ey independent T test ﬁlu%sﬂ@ﬁlﬂu continuous data Wazld Chi
square "‘Lu%u”@ﬁl,ﬂu categorical data

naaeuANNANiusIassiaulssneineld Pearson Correlation
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NANISAAE

Sneilasunnlgnangladnsaunsdneitonn 38 ;e engszwing 201 B 68
7 'ﬂ’]quL’ﬂgEI 47.7 (+9.6) T lugilatnatng 22 998 wAnds 16 91¢ (gﬂﬁ' 4.1.1) wikadlu
;:iﬂ’ail cadaveric transplantation I 27 978 éﬂ’;ﬁ! living related transplantation AU
11 918 (gﬂﬁ' 4.1.2) izﬂmmﬁLﬂﬁ’ﬁumiﬁﬂmmwﬁqié’%ﬂwﬂqﬂa"m”l,m (mean+SD) 6.02
+3.86 I  3¥6U creatinine, creatinine clearance WA GFR (mean+SD)  HA1sailAe
1.66(+1.49) mg/dL, 71.43 (£30.32) ml/min,kay 59.01 (£22.27) ml/min ﬁl’]ﬁJ@oWﬁU, AU
hematocrit (mean+SD) wWinfiufegas 38.61 (+4.02)  4amiuanumaead ESRD, AN PRA,
11914 mismatch, co-morbidity disease iU diabetes mellitus, hypertension, dyslipidemia
mufsenanfAuiwidesauiidlaslfuansdnfunisfineidu  ACEIARB, HMG-CoA
reductase inhibitor, erythropoietin LL@;N@%Lm@'1xﬁmN‘WﬂW%amwslutzﬂwﬁiﬁ?ummmf«]‘%u

wals Touanaldlunnsed 1



dl 2 d” v o I dl ¥ ] =2
R38N 4.1 ﬂ@gﬂwuﬂ’]u@jﬂ'}ﬂﬂ@\‘]ﬂ@uﬂﬂ”lﬂim‘ﬂL"ll”lﬁ"JNﬂ’]?ﬂﬂ‘]:f’]

ﬁﬂwm:‘*ﬁuﬁm

Anuangilae (Aw) 38

21e) (1) 47.7 £9.6

Nt (29-68)

WA (Al / Saay)

bl 22 /57.9

N 16 /42.1

iipUa3 transplantation

cadaveric (A1 / $a81az) 27 /711

living related (A1 / $0e1a) 11/28.9

seeznaineuaallgninglaaudnsunisdnen(@) 6.02 +3.86

PRA’

0 21

NN 50 1

Missing data 16

R1U3Y Mismatch

0 2

1 1

2 9

3 13

4 7

5 2

6 0

Missing data 4

A6 289 ESRD (A1)

Diabetic nephropathy 7 (18.4%)

ADPKD 3(7.9%)

Ig A nephropathy 7 (18.4%)

FSGS 1(2.6%)

Chronic glomerulonephritis 4 (10.5%)

Unknown 16 (42.2%)

serum creatinine (mean +SDmg/dL) 1.66 +1.49

N&e (0.7-8.2)

Creatinine clearance (mean £SDml/min) s 71.43 £30.32

néw (5.2-127.3)

GFR (mean +£SDml/min) 4 59.01 £22.27

Nl (5.88-96.56)

Hematocrit (mean +SD%) 38.61 +4.02
(29.00-46.5)

Immunosuppressive regimens

Calcineurin inhibitor based regimen (AW / %"@H@:) 34 /89.5

Rapamycin with cyclosporine minimization based regimen (Al / Snuay) 4/10.5




nan1InsIaTuLieln

Acute rejection 5
CNI toxicity 3
Glomerular disease 4
Co-morbidity
Diabetes (A1 / §a814%) 7/18.4
Dyslipidemia (A1 / $a818%) 24 /63.2
Hypertension (Al / $a81az) 35/92.1
S1uauen anti-hypertensive 7ildsiagUlnemibnn (dauaudilae)

1 9iln 8

2 7ilp 19

3 atin 5

4 4ilp 1

5 %tin 2
wfigfuleldFy
Erythropoietin (A1 / $02182) 5/13.2
ACEI/ARB® (u / ¥atinz) 16 /42.1
HMG-CoA reductase inhibitor (A% / §ae1a%) 23/60.5

1 PRA #131815A" Panel Reaction Activity (%)
2 ADPKD #iaingiils autosomal dominant polycystic kidney disease
3 A1 creatinine clearance AWaAINNIaINUTIaaE 24 Falae

4 GFR wnnaIf4A glomerular filtration rate AMWANANA abbreviated MDRD equation $14il

-1.154 -0.203
) (

GFR =186 x (P, + 88.4 x Age if female multiply result by 0.742)
5 ACEl #uneIfia f;l”mfjll angiotensin converting enzyme inhibitor

6 ARB #3180l f;l’m'cju angiotensin receptor blocker

917 4.1.1 unupisnanuansauugilaaa uunasmATesdilag MdnsaunisAnm
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9117 4.1.2 ueunHsenanuansaIugilagausnamTiinaasgizanale

4.2 9749U endothelial progenitor cells (EPC)

QU3 EPC (m7994983T flow cytometry waasan®iz double positive CD133 LAz
VEGFR-2) Antade 2285 + 1465 cells/ml (mean+ SD) [1uaufnngansa 122 cells/ml uaz
RMUIUNINTGARE 5700 cells/ml (WAL 5578 cells/ml) AnmuznIsnszataaasaum EPC 1§

wans13lugiy 4.2.1 Tnaddnsaiznisuanuasuuiilng (test of normality sig. = 0.2)

Lo R e e T I )

ulllli

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 3500 gpc (celis/ml)

917 4.2.1 uamIn1sNszaIasaIuIL EPC (cells/ml) aa48iloe
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WHAUFILEUIEMINIWAT BUASINAYES  WUdARALTas  EPC pasdilaely
WANGINNML (2422 +1488 cells/ml, 2096 +1458 cells/ml ANNAIAL ; p=0.51) WANAINTULN
W3RN EPC TdRAMdNusiU enguasimtinaesiiles  (p = 057, p = 0.13

AINANAL)

4.3 Glomerular filtration rate (GFR), creatinine clearance (CCr) Wazn1g

Waeguuilasuas GFR

7131 EPC Iuﬁ@mméﬂwﬁmmﬁmﬁuﬁﬁmzﬁu GFR (abbreviated MDRD) 284
filantinadtiidAnymieans (R = 0.398; p = 0.013)  Tnamonndnsiusiiulilludnsuzion
(positive correlation) AWM EPC NINNAzANWUETUIZAL GFR 1149 uavauan EPC Nitiey

AzANWUSTTLILAY GFR 76 sananalugili 4.3 1

120 45 PP
y=0.006x + 4518
e 1 7 A R=0.308
100 p=0.013

=]
[

GFR {ml/min)
5

=
[

[
o

0 1300 2000 3000 4000 5000 000

EPC (cells/ml)

9117 4.3.1 UAAIANANRUSTZ19199UIU EPC (cells/ml) fUszAu GFR (mi/min) aasgjilaaléunisign

anerlm
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Wautleilaeaaniilu 2 ngulnganda GFR wudnlauiagiloanssiu GFR daandd
WAZHINNINMFAWINTL 70 mi/min AzHAYRALL999 WIUW EPC ULANANAWIZHING 2 NgNeti1
a o o 1'% aa I Y dld 1 A 1 o . a dl
WlpdAyn1eann lnawudngiienil GFR Nnnd1visaminiy 70 mi/min JA1LA8 (+SD) 18
A9 EPC 3187+1409 cells/ml uazgtlheil GFR tiagndn 70mi/min HAaAE(+SD)104

A1 EPC 1785+1242 cells/ml A3gilf 4.3.2

p=0.002

3187 £1403

EPC(cells/ml)
3500

3000

1758 £1242

2500

2000

1500

1000

500

0

<70 (n=24) =70 (n=14)
GFR {ml/min)

1N 4.32 wamsAafBYeIaIWIn EPC Tuftlheil GFR taandiuazuinndnuzawintiu 70 mi/min

AUFUAY COr WUANERINANAUS LT Lnnag1eildadn AynsadiAnuanuau EPC
\iREai LAY abbreviated MDRD GFR (R =.0.35; p-=.0.029). fauandugii 4.3.3 Tn
FilaefdA COr uanazniiadanuan EPC 1nuazfiheiiauau EPC fiatasiianuiu EPC

TReT LAY
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140 y=0.007x +54.63
R=10.35
120 * * * p=0.029
* L 9
100 ’
= * ,’ Q,/—’
£ a0 %
s F . “
E *
5 60 2 ‘ + *
()
* =L aw *
* ¥ e eiFpy g
10
B Y ?__: T ¥ o
& == - — -
w0 ——l —
& ‘—. X ~
a T T T T 1
a 1000 2000 3000 4000 5000 6000
EPC (cells/ml)

31171 4.3.3 uanIANANTUSIENT979UI EPC (cells/ml) fszAl CCr (mi/min) aagilaafildiunnsilgn

dnerlm

Walduunhunswaaunlaswes GFR wasiihanisludosszazioan 6 haw nawdn

A i ndl

nsAnuuLedileeeendu 2 ngd ABNANTNN GFR anad (mean change GFR = -5.713
"

+8.43 ml/min/year) LmejNﬁfl GFR AN (mean change GFR = 6.619 +9.51 ml/min/year; p
G

< 0.001 WaaUALNGNAN GFR anas) wudngihanguid GFR anasaziianuamy (mean

q

1 1
o o

+SD)  EPC Weandigilaanguidl GFR psiatwltad1AtunNans (p = 0.003) taaAniaas

o

1
=

19997141 EPC 2845iaangun GFR anauazgihanguil GFR il liunnsineiumneada

(p=0.06) fauanalugii 4.3.4
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M decrease GFR L1 stable GFR
(n =15) (n = 23)

p = 0.003
—
2836+1459

1439+1029

p=0.06

64.47117.67

EPC (cells/ml) GFR (ml/min)

717 4.3.4 uanrRALYRIAUIN EPC (celis/ml) sendwilae sz Al GFR asiivizai Fauiiauiugios

73 GFR anaq

TpaaAeszfl GFR #1 70 mi/min waznisilasiilasauas GFR ludqy 6 haunay
nsAneuegilenili 4 ngu (gU9 4.3.5) wudadilaeddl GFR 1annanuisawin 70 mi/min
fauuinsasuulasees GFR i lunnaiinduvizapaiazilAneasaedanou EPC 10
dl a o o o aa ] o N a 1 a; A 1l 1 o
Nqnlaafild1 Ay eans (o< 0.05)&wdugilaean-3 nquinwaslidannuuansd1eiumig
anA1099 U EPC usinudndioeingui GFR weendn 70 mimin uarinisiasuulash

ARANEFREAZHAIWIUN EPC Toavgn
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4000

3500
3000 [
2500 |

2000

EPC [cells/ml)

1500 |
1000

" GFR270
500

.| , / GFR<70
stablefincrease GFR S

decrease GFR

Stable/increase GFR Decrease GFR

GFR 2 70 ml/min 3711 £ 1237* (n=10)
GFR < 70 ml/min

1874 + 895 (n=4)
2162 £ 1275 (n=13)

1281 + 1066 (n=11)

717 4.3.5 uanspAt eI IWIL EPC et gisendunguan GFR uazniaiasuulasees GFR
ANOVA: p < 0.01 between groups

*b < 0.05 compare-to-other groups

AMM5UNTTMIIANN EPC #1838 culture IHFMasinayianim 11 318 ANLQASI(+SD)U84
MU EPC Wiy 27 +19 celis/high power field (HPF) fngm 3 cells/HPF gugn 67
cells/HPF 1i8731As2imn N d A US98 UL TAANATIAAREAT culture WUINNAMNENALS

AU GFR agfluszdulunansr = 0.7 (p = 0,016) Avuandlugiy 4.3.6
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120
100
*
= y=0.538x +55.78
80 R=0.7
= p=0.016
gi 60 s
E W
= ** * -
o LS EEEF 5 .
40
20 —— T
‘D I- - T S T - T 1
0 10 20 30 44 50 &0 70 20

EPC (cells/HPF)

917 4.3.6 LAAIANANRUSIZMINI UIW EPC MIRg99422835 cell culture (cells/HPF) iU 526 GFR

(mi/min) 2@95tlae 11 378

4.4 5£AU hematocrit (Hct)

2A1 hematocritct NANNANNUSIUTZAU EPC a8afjiaaatinaiiiidAnymieadia (R
=0.41;p = 0.01) IlagAndniusiduldludnsazuan (positive correlation) A1 EPC
PuNAzANNUSTILIZAY hematocrit g9 UAZATUAL EPC Ntlgaydniusiussdy hematocrit

M5 Aanansluglin 4.4.1

T & &
=i —— .*-‘. = 1515 - 3548
' P_—— ” s ¥ 1515354
y 1Y I B , - ; * ! 1% R-oa
? p=0.01
=
T 3000
iy
e |
MO0 |
1000

0 15 1] 35 40 45 5Q

Hematocrit (%)

gﬂﬁ 4.4.1 LdAIAMNANNUSIZUINNTZAL hematocrit (%) WazaNUIw EPC (cells/ml)
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\HaNANINDNTEAL hematocrit uay GFR wasfjilae Ainudnsysl hematocrit waz

o o

GFR #Anudnsius uTeuanasalildAnyn9adia (p < 0.001) uanslugiil 4.4.2

o

50

a5
40

35 A

= y=0.128x+ 30.97
40 * e A W I W W A A R=072

g =

20 —— == ___
15 — = —
10 e ——
5 = = iz =
El A O ¥ F |__ L W |__ :

0 20 440 &0 80 100 120

GFR (ml/min)

g'ﬂﬁ 4.4.2 WAANANNANAUEIZUIN19ZAL hematocrit (%) Waz GFR (ml/min)

4.5 Immunosuppressive regimens

TdnuANUANFIAUTas AR TR EPC Tugfloan4en
immunosuppressive Iuﬂ@ju calcineurin inhibitor based regimen Lﬁﬂuﬁumju rapamycin
. . . . . . I v 1 dl Yo .
with cyclosporine minimization based regimen memqgﬂqm@quﬂmum cyclosporine
1 dl Vo . . . . . . a dl o
LLﬂzﬂqmﬂmum Rapamycin with' cyclosporine minimization NAMRAY (+ SD) 189371UIU
EPC winfiu 2270 (£1499) cells/ml taz 2181 (£1315) cells/ml BNNAIAL (p = 0.88) AILARY

Tugiln4.51
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EPC{CEEFE;"!‘HE} P =0.88
! |
3100
2270 £ 1499 2181+ 1315
2600
2100
1600
1100 — —
calcineurin inhibitor rapamycin with cyclosporine
n=34 minimization n=4

immunosuppressiveregimen

717 4.5.1 uansALRAL8I39UW EPC (cells/ml) 28958 uuneany immunosuppressive drugs
4.6 Azathioprine
WawFauwauseanvesdiuen EPC ludthailéfuuasliléifuen  azathioprine

WuANELe9ie 2 nguilARAtaIaIUIN EPC TluansNAu (o = 0.29) Auanalugili 4.6.1

p=0.2%

2793 £ 2048

EPC (cells/ml

2077 £ 1134

3000

2500

2000

1500

1000

500

0 <

no azathioprine n=27 azathioprine n=11

917 4.6.1 uaAARALIBIA I EPC (+ SD) aasfjileitifuuaslsilaFuan azathioprine
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4.7 Mycophenolate mofetil (MMF)

WaFauneuszudnegihenldiuauazlilafuen MMF linuaauuansaiiees
ARALTANANUIU EPC (p = 0.35) taedilaen1é3usn MMFRARAE (+ SD) 184a7u3u EPC
winiu 2793 +2048 cells/ml uazfilhanldlifuen MMF 8ANe3e (+ SD) 189a1u9L EPC

WinAL 1951 +1227 cells/ml Aauanglugilin 4.7.1

p=0.35

7 1
2438 + 1560

1951 £ 1227

EPC (cells/ml)
2500
2000
1500
1000

500

no MME __n =26 MMF n=12

U7 4.7.1 uansraazves EPC 1a9gienliiuuazlilaiuen MMF

*MMF: mycophenolate mofetil
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4.8 Azathioprine 3 uiguny MMF

Tinwuaauuansneiuaes Avaagresaiuiu EPC ludilaeilden azathioprine Wiay
Auen MMF taanudngiaanguinlfiuan azathioprine wazngulasuen MMFRANRAE (+ SD)
299919 EPC WU 2793 +2048 cells/ml uay 1951 +1227 cells/ml AANAIFU (p = 0.25)

pananslugiin 4.8.1

P =.0.25

I 1
2793 £ 2043

EPC (cells/ml)

30040
#u51 + 1397
2500
2000
15040

1000

500

azathioprine  _

917 4.8.1 uamsALRAL(:SD)A M EPC WiFaniiemszwdnadilaeflfFuen azathioprine uazen MMF
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4.9 Prednisolone

Tinwuaauuansneiuaes Anedeaesaua EPC Tugiaenlden prednisolone ey
Auguenlilalden Tnawudndihanguinlilduaznguinléldan prednisolone HA@an (+
SD) 289311 EPC Winfil 2159 +1462 cells/ml ay 2688 +1483 cells/ml AMTNANAL (p =

0.35) Aauanslugii 4.9.1

P=0.35
I 1

2088 £ 1483

EPC(cells/ml)

3000 2159 + 1462
2500
2000
1500
1000

500

.D = L —— - e}

prednisolone use (n=29) no prednisolone use (n=9)

5117 4.9.1 uansALRANTIaIR UL EPC aa9gilaenliiuna131#5uen prednisolone
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4.10 szazavadlgnanals

o

3 L o 1 :I/ dl =] 4 o 1
Q’Wﬂ“ll'ﬂ}lﬂ@‘ll‘ﬂﬁQﬂ’)ﬁlﬁﬂ\‘iﬂ@ﬂﬂ’miﬁm\‘mmﬂVW]’]ﬂ'1ﬁ‘ﬂﬂ‘]:f’]‘W'Ll’Jq?iﬁltLQ@’]M@ﬂﬂQﬂﬂ’]ﬂim

TdfAudniusiuawIn EPC lwdenaasdilos (R = -0.11 ; p = 0.48) Asuanslugiy

4.10.1
6000
—— )
5000 e e~
S F F477 1 NS S y=-44.76x+ 2554
. 4000 5 y & J § W W L DO N R=-0.11
E ‘ " 3 B B & —— L TAEN B N |
"E- __*__ F ¥ i = _La% N s
3 3000 £t AR T
o < fd 1l e v
& ﬁ-& 2 -8 -9 . 3
2000 v
Sy S et T —
oo ettt T o
3 * "‘—_4 *
’ S BT o e S
0 T 3 ‘| ‘| T ‘ T T |_ T 1
Q . 4 ] 8 10 12 14 16 18

time after transplantation (years)

g'ﬂﬁ 4.10.1 u,ammmmﬁuﬁuﬁ’mmi:mmmmwﬁqﬂgnﬁwim (1) U A9 EPC (cells/ml)
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4.11 FUAUBINIFNN transplantation

Lﬁfaﬁ%mmgﬂqmmuﬁﬂwmmm donor Tpetiaflu cadaveric donor Wag living-
related donor uda liwupuuANFnTatARAIR9IIL EPC Tuidentadintudalgn
onelmsendnings cadaveric donor transplantation wag living related donor renal
transplantation Tmﬂﬂ"]mgﬂ(iSD) 28937121 EPC 2849 cadaveric donor transplantation
Winfiu 216441551 cells/ml Wazaa4 living-related donor transplantation Winfiu 2581+1243

cells/ml (31 4.11.1)

k1l

p=0.43
| I
EPC(cells/ml)
2581 + 1243
3000 2164 + 1551
2500
20040
1500
1000 ¥- o
cadavericdonor = o7  livingrelated donor [, = 11
type ofdonors

717 4.11.1 AaRazaIs UL EPC (cells/ml) 2asfidsannisfneduunaniinzesdidanaln
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4.12 Erythropoietin use

Filaefdinns\denan erythropoietin IvanszBuNa51dnaaALAIN AR EPC

(cells/ml) Twdantieandngnllléldanan erythropoietin (972940 cells/ml WAz 24831435

a

A o

cells/ml) @eiNNTEANATYNNATA (p = 0.029) Adwanslugiln 4.12.1

p=0.029

2483 + 1435

EPC (cells/ml)

2500

972 + 940

2000

1500

1000

500

g & e

no erythropoietin use erythropoietin use
n=233 n=>5

917 4.12.1 uamsaLaw EPC (cells/ml) tsauimesugiaansmnni 614 erythropoietin uazld

erythropoietin

adwlafigaunudr  dilhanguidl  GFR - Anflunguiilaeniaauaniludeqlden

Lo AL A v & A - ° o > =
erythropoietin INALNNANNIINUNARIHNALAD A NITNANTUNANUALN EPC @qﬂaﬂQﬂVNMNﬂ@\?

a1l lfdayanuiiazaiauaes erythropoietin e EPC
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1 o
=

Lﬁ@ﬁmaﬁtmlmmzéﬂaﬂﬂu GFR 1aan91 40 ml/min (n=9 AL) qﬁ'uﬂumjuﬁﬁuﬁmm
snfludasldFuenanngs erythropoietin enszunmsairadadenuns  wudnAadnves
7191 EPC mmp’jﬂqaﬁvlﬁ'?umﬁmm erythropoietin (n = 5 Aw) mﬂﬂdﬁcjﬂfmﬁhﬂﬁ%mm
erythropoietin (n = 4 Aw) WA WTTad1Atun19adia (p = 0.07) TaeidAnlaas (+ SD) 10487191
EPC 14 2 NFUWNL 972 (£940) cells/ml uaz 2930 (£1783) cells/ml AMNANAL Faugnalugy

N412.2

M EPOuse LInoEPOuse

n=>5 n=4
p=0.07
29301783

972+ 940

EPC(cells/ml) GFR (ml/min)

gﬂﬁ 4.12.2 UAPIANRALURIR1UIU EPC (cells/ml) wazszsi GFR (ml/min) m@qs;iﬂwﬁﬁ GFR tiaein31 40

mi/min LUNANNNT L erythropoietin
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4.13 HMG-CoA reductase inhibitor use
Filoefinnsldan HMG-CoA reductase inhibitor 13N dyslipidemia HALRAE
2193 EPC (cells/ml) lwdaauinndngnldlildean HMG-CoA reductase inhibitor el

HedAtyneals (p = 0.56) Aauanslugli 4.13.1

p=0.56

=000 2394 + 1611
2800

2117 £ 1243
2600 .

2400

2200

2000

1800

1600

1400

1200

1000 ¥ S LD L F

no HMG-CoA reductase inhibitor use HMG-CoA reductase inhibitor use
n=15 n=23

717 4.13.1 uanspaAz Y899 WL EPC 1a4fthandslgnanalnnfseuiaussudnadiloanladlilden

HMG-CoA reductase. inhibitor wa lé 1811 HMG-CoA reductase inhibitor
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4.14 Angiotensin converting enzyme inhibitor/angiotensin receptor blocker use

1 1 dl o v dld v . . .
WUIIARALTa9aWIl EPC lugilaeniinsldan angiotensin converting enzyme
inhibitor (ACEI) 38/ua angiotensin receptor blocker (ARB) ldfAuumnA1eiy Tae
ARAY (+ SD) 1833 uan EPC a0 ldldldun ACEIVARB uazlélden ACEIVARB winfu

1887 (+1491) cells/ml waz 2831 (+1276) cells/ml ANAIFL (p = 0.48) Fagii4.14.1

p=0.48

2831 £ 1276

3000

1887 + 1491

2500

2000

1500

1000

500

o L s A aasdoals o Sre e

no ACEI/ARB use ACEI/ARB use
n=22 n=16

717 4.14.1 uanspABYRI9 UL EPC aasitlhaudslgnanalanffeumeaussudnadiloan i lfden

ACEIARB wazlélden ACEI/ARB

Wautgtoulneadadiuan EPC ifluc 31 ngu wudangudileaniauiu EPC
1nnInazidnsdounisldan ACEI/ARB unnnangisengundaiuay EPC Hasndn  uang
neAnuANiNETUIenslden ACEI/ARB. fusinan “EPC Taadilaedy 8 nanliiiaanu
uwANGiNiuIas GFR aauandlugiln 4.14.2 uay 4.14.3  wananigilems 3 nguilaufiaong

I o o k73 . . . ?;/ ¥ ¥
WANANNNKIBIERTINTT L8N immunosuppressive regimen 719 2, 131481 MMF, nnglden
azathioprine, N3 1de prednisolone, an®nuzaad donor, n131481 HMG-CoA reductase

inhibitor, 151481 Erythropoietin, n1sinn9zsne|vii hypertension waz diabetes mellitus
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100%

90%

BO%

70%

60%

50%

40%

30%

20%

10%

s
< 1500 cells/ml =1500, < 3000 cells/ml 23000 cells/ml EPC
H ACEI/ARB 2 7 7

M no ACEI/ARB 14 8 3

Sig = 0.028

g 4142 uansdnuaugtaelasue ACENARB uazlilAfuan ACEI/ARB muauau EPC

120
100
80
60
—
£
£ 404
=
e
N—r
x 204
)
g
a 91
=
o)
2 20 ] ] ]
N = 13 15 10

low < 1500 medium 1500-3000 high > 3000

EPC (cells/ml)
9117 4.14.3 wansTAD GFR Wautgilaumuauiu EPC lu 3 ngw
(Wesandayalungui EPC fasndn 1500 cells/ml innsuanuadlaiinfasuFauiiiaumauuansnaesn

ngulng Kruskal-Wallis Test; sig = 0.079)
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4.15 Hypertension
TWLAMHUANG 19899 U EPC 33MdNNGNAN hypertension WATNENAAINAL

atluszauing (p = 0.89) Awanslupnsen 4.15.1 (N19g hypertension nvualatgiaai

¥ dl [ o =8
mﬂmmm@@mmmmummtzmm@ﬂﬂm)

F1379% 4.15.1 A1ua1 EPC wasgtlaemdatgnanalausimisasuduaeadios

Blood pressure AU Mean EPC Std. Deviation
case (cells/ml) (cells/ml)
Non hypertension* 3 2172 1148
Hypertension 35 2294 1502

*abnormal distribution

\WHavinnsiwmsnzidasgasag Mann-Whitney test (d8yyangs non hypertension il normal
distribution) linuANUANEINIBIAIMIL  EPC  (cells/ml) sxudnanguiidl  hypertension  uazldd

hypertension (p= 0.935)
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4.16 Diabetes mellitus (DM)

| ]
=

TiWLAMHNUANG N899 U EPC 3eUdNNgNAN  diabetes mellitus  wazngudl

wsnaluaenatluszduing (p = 0.12) Awandlunnsei 4.16.1 (19z diabetes mellitus

o o - o ~ o 3 = , Ao =
nuualaefilaainisldeiveanszausiinialuaen lugasininisdne)

F1379% 4.16.1 A1 EPC wesgtlaamdatgnanalauseumeussudnadilaefluunmau

wazldidwnnvanu
Blood sugar 1Y Mean EPC Std. Deviation
case (cells/ml) (cells/ml)
Non DM 33 2107 1416
DM 7 3072 1524

¥

Wernnnaemsidenasas - Unpaired T test  bWLAINLANFANI1899 U EPC  (cells/ml)

a

sendnenguiiiluy DM uazldidu DM (p= 0.12)
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4.17 Acute rejection

’Luﬂzﬁmﬁmﬂﬁﬂ?ﬁﬁﬁm acute allograft rejection a11491 6 918 Aaat (+ SD) 184
1 EPC Aia 1837 (£743) cells/ml uazlugilaeilslneiiuszdRnnaiin acute rejection &
Aaae (+ SD) 98437U°U EPC Aa 2368 (£1557) cells/ml FaARAEIS Y EPC 1941 2
ngulluansinemi fonanslugid 4.17.1 yapye
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Mu’mﬂ’]'im\‘l’]mmimﬂmuﬂqmw (renal allograft function) Iaerliaan199m renal allograft
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Wanansaniladsdu  laun  wasasiilaenudnibaaauazfilaevdielanuiuaeg
EPC laiumnsineiu dwheniuatinaeslnilfzuilgnananwidn cadaveric donor uaz living-
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related donor #a1u3w EPC Tadusnsingriu tilneniyszdmina acute rejection Nanuu EPC
Tdsinsangilaenlaimeidezd acute rejection  grheiiluunmaufiiiaiueu EPC lusng
Anguaenladuwmnmny uazileefd hypertension Waiiauiugilaefil blood pressure
Unffinuanianuau EPC luumnsneiy

Lﬁ'ﬂLLﬂ\iéﬂ')ﬂmm immunosuppressive regimens 9¢#919  calcineurin  inhibitor
based WAL rapamycin with cyclosporine minimization based regimen WLI1R1191 EPC

v ?1// ] 1 o 1 = o Yo dl 1 . .

1e9gileeis 2 gaslufipoanuensngiu Ewaseiunasldiuanau Wy 81 azathioprine,
mycophenolate mofetil, prednisoclone, HMG-CoA reductase inhibitor wae erythropoietin
WauFauinausiuwu EPC aesfthenlifuensemaiiudthenldlafuendlinuaas

LANFANNAUYIAIRN1IL EPC

5.2 anisisna

AALITAIANANTAINIIANEIUNEATIAUIAIUIN EPC Tuaanasdiandsilgning
1n91H renal allograft function fl197iu eI INANALSRI9IUIU EPC 11Ul renal allogaraft
function  iasannienasanilgnanalagiloasieslasien immunosuppressive drugs @9
@148 nephrotoxicity 1N19¥ANAALNFANIG metabolic #N7 E1 N9z diabetes mellitus,
NNMY hypertension NNy dyslipidemia WazA1ALnA renal artery stenosis W38 ureteric
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° . X a A A = @ A X a A &
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veeditle wieeelsimusziL hematocrit 2eefhefiduftsTnRtes=A erythropoietin
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Patient number 1

Age (years)

Gender

Body weight (Kg)

Time after renal transplantation (years) 15.50
Donor type (living related vs. cadaveric) Cadaveric

Creatinine (mg/dl)

Abbreviated MDRD GFR (ml/min)

39.33

GFR changed in last 1 year (ml/min)

+2.66

Hematocrit (%)

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day)

Rapamycin dosage

Azathioprine vs. Mycophenolate mofetil

Prednisolone dosage (mg/day)

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

Comorbid condition

Hypertension

Drugs

® _ACEI/ARB

® HMG-CoA reductase inhibitor

® EPO
White blood cell count (cells/mmS) 5900
EPC by flow cytometry (cells/ml) 1774

EPC by culture (cells/HPF)




Patient number 2

Age (years) 37
Gender Male
Body weight (Kg) 39.6
Time after renal transplantation (years) 14.54
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 4.2
Abbreviated MDRD GFR (ml/min) 17.06
GFR changed in last 1 year (ml/min) -2.65
Hematocrit (%) 29

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day)

50

Rapamycin dosage

Azathioprine vs. Mycophenolate mofetil

Prednisolone dosage (mg/day)

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

Comorbid condition

Hypertension

Drugs
® ACEI/ARB
® HMG-CoA reductase inhibitor

® EPO

White blood cell count (cells/mma)

5300

EPC by flow cytometry (cells/ml)

2161

EPC by culture (cells/HPF)
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Patient number 3

Age (years) 60
Gender Female
Body weight (KQg) 73
Time after renal transplantation (years) 12.74
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 0.9
Abbreviated MDRD GFR (ml/min) 67.88
GFR changed in last 1 year (ml/min) -0.89
Hematocrit (%) 35

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 100
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) -
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 6700
EPC by flow cytometry (cells/ml) 802

EPC by culture (cells/HPF)
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Patient number 4

Age (years) 49
Gender Male
Body weight (KQg) 77
Time after renal transplantation (years) 10.96
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.5
Abbreviated MDRD GFR (ml/min) 52.87
GFR changed in last 1 year (ml/min) +1.98
Hematocrit (%) 36.8

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 7400
EPC by flow cytometry (cells/ml) 3248
EPC by culture (cells/HPF) 3




Patient number 5

Age (years) 55
Gender Male
Body weight (KQg) 75
Time after renal transplantation (years) 10.53
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.1
Abbreviated MDRD GFR (ml/min) 73.87
GFR changed in last 1 year (ml/min) -4.17
Hematocrit (%) 41

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 150
Rapamycin dosage -

Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 1.25

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

Recurrent IgA nephropathy

Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 6400
EPC by flow cytometry (cells/ml) 1205
EPC by culture (cells/HPF) 31
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Patient number 6

Age (years) 44
Gender Female
Body weight (KQg) 76
Time after renal transplantation (years) 10.43

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl) 0.9
Abbreviated MDRD GFR (ml/min) 72.29
GFR changed in last 1 year (ml/min) +0.803
Hematocrit (%) 39.2

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 150
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 6300
EPC by flow cytometry (cells/ml) 2556

EPC by culture (cells/HPF)




Patient number 7

Age (years) 41
Gender Male
Body weight (KQg) 49
Time after renal transplantation (years) 9.53
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1
Abbreviated MDRD GFR (ml/min) 87.52
GFR changed in last 1 year (ml/min) -0.50
Hematocrit (%) 42.7

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF

Prednisolone dosage (mg/day)

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

Comorbid condition

Diabetes mellitus

Drugs
® ACEI/ARB

® HMG-CoA reductase inhibitor

® EPO
White blood cell count (cells/mma) 7100
EPC by flow cytometry (cells/ml) 3160
EPC by culture (cells/HPF) 67




Patient number 8

Age (years) 46
Gender Male
Body weight (Kg) 62.4
Time after renal transplantation (years) 9.69
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 0.9
Abbreviated MDRD GFR (ml/min) 96.56
GFR changed in last 1 year (ml/min) +2.364
Hematocrit (%) 39.3

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 100
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) -
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 5800
EPC by flow cytometry (cells/ml) 2733

EPC by culture (cells/HPF)
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Patient number 9

Age (years) 55
Gender Male
Body weight (Kg) 74
Time after renal transplantation (years) 8.95
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.1
Abbreviated MDRD GFR (ml/min) 73.87
GFR changed in last 1 year (ml/min) +1.246
Hematocrit (%) 44

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 100
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA

Prednisolone dosage (mg/day)

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

IgM nephropathy

Comorbid condition

Hypertension
Dyslipidemia

Diabetes mellitus

Drugs
® ACEI/ARB Yes
® HMG-CoA reductase inhibitor Yes
® EPO )
White blood cell count (cells/mma) 4930
EPC by flow cytometry (cells/ml) 5035
EPC by culture (cells/HPF) 36
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Patient number 10

Age (years) 35
Gender Male
Body weight (Kg) 66.5
Time after renal transplantation (years) 8.73
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.5
Abbreviated MDRD GFR (ml/min) 56.61
GFR changed in last 1 year (ml/min) +0.77
Hematocrit (%) 41

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 150
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 9800
EPC by flow cytometry (cells/ml) 1135

EPC by culture (cells/HPF)




Patient number 11

Age (years) 45
Gender Female
Body weight (Kg) 57
Time after renal transplantation (years) 8.70
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 3
Abbreviated MDRD GFR (ml/min) 17.94
GFR changed in last 1 year (ml/min) -4.34
Hematocrit (%) 30.7

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 75
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO Yes
White blood cell count (cells/mmS) 5000
EPC by flow cytometry (cells/ml) 198

EPC by culture (cells/HPF)




Patient number 12

Age (years) 52
Gender Male
Body weight (Kg) 61.2
Time after renal transplantation (years) 8.31
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.4
Abbreviated MDRD GFR (ml/min) 56.56
GFR changed in last 1 year (ml/min) -1.84
Hematocrit (%) 41

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 100
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 3900
EPC by flow cytometry (cells/ml) 849

EPC by culture (cells/HPF)




Patient number 13

Age (years) 37
Gender Male
Body weight (Kg) 80
Time after renal transplantation (years) 8.13
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 2
Abbreviated MDRD GFR (ml/min) 40.16
GFR changed in last 1 year (ml/min) -2.13
Hematocrit (%) 43.6

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 100
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity Yes

Recurrent/de novo Glomerular disease

C1q nephropathy

Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 10400
EPC by flow cytometry (cells/ml) 1604

EPC by culture (cells/HPF)
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Patient number 14

Age (years) 68
Gender Female
Body weight (Kg) 84
Time after renal transplantation (years) 7.61
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 0.8
Abbreviated MDRD GFR (ml/min) 75.81
GFR changed in last 1 year (ml/min) -10.22
Hematocrit (%) 35.7

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mma) 2400
EPC by flow cytometry (cells/ml) 1801

EPC by culture (cells/HPF)
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Patient number 15

Age (years) 41
Gender Male
Body weight (Kg) 66
Time after renal transplantation (years) 7.06
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 6.2
Abbreviated MDRD GFR (ml/min) 10.66
GFR changed in last 1 year (ml/min) -2.71
Hematocrit (%) 33.1

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 50
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 0
History of acute rejection Yes

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

IgM nephropathy

Comorbid condition Hypertension
Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO Yes
White blood cell count (cells/mma) 7000
EPC by flow cytometry (cells/ml) 1184

EPC by culture (cells/HPF)
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Patient number 16

Age (years) 43
Gender Male
Body weight (Kg) 59.2
Time after renal transplantation (years) 6.9

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl) 1.3

Abbreviated MDRD GFR (ml/min) 64.04
GFR changed in last 1 year (ml/min) +3.09
Hematocrit (%) 38.7

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 100
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 1.25
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 3800
EPC by flow cytometry (cells/ml) 1701

EPC by culture (cells/HPF)
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Patient number 17

Age (years) 41
Gender Female
Body weight (KQg) 45
Time after renal transplantation (years) 5.69

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl) 1.6
Abbreviated MDRD GFR (ml/min) 37.75
GFR changed in last 1 year (ml/min) +3.27
Hematocrit (%) 38

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 75
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity Yes
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 7800
EPC by flow cytometry (cells/ml) 2194

EPC by culture (cells/HPF)
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Patient number 18

Age (years) 36
Gender Female
Body weight (Kg) 38.6
Time after renal transplantation (years) 5.54
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 8.2
Abbreviated MDRD GFR (ml/min) 5.9
GFR changed in last 1 year (ml/min) -32.18
Hematocrit (%) 32.1

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 5

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

IgA nephropathy

Comorbid condition Hypertension
Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor )

® EPO Yes
White blood cell count (cells/mma) 5600
EPC by flow cytometry (cells/ml) 122

EPC by culture (cells/HPF)
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Patient number 19

Age (years) 51
Gender Male
Body weight (Kg) 66
Time after renal transplantation (years) 4.76

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl) 1.4

Abbreviated MDRD GFR (ml/min) 56.78
GFR changed in last 1 year (ml/min) +3.87
Hematocrit (%) 36.2

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 150
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 2.5
History of acute rejection Yes
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 5200
EPC by flow cytometry (cells/ml) 2808

EPC by culture (cells/HPF)




Patient number 20

Age (years) 46
Gender Female
Body weight (Kg) 88
Time after renal transplantation (years) 4.87
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.5
Abbreviated MDRD GFR (ml/min) 39.73
GFR changed in last 1 year (ml/min) +1.71
Hematocrit (%) 39.5

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 1.25
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 10700
EPC by flow cytometry (cells/ml) 5589

EPC by culture (cells/HPF)




Patient number 21

Age (years) 41
Gender Female
Body weight (Kg) 47.5
Time after renal transplantation (years) 4.42

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl) 1.6

Abbreviated MDRD GFR (ml/min) 37.75
GFR changed in last 1 year (ml/min) +0.91
Hematocrit (%) 33.3

Immunosuppressive regimen

Rapamycin based

Cyclosporine dosage (mg/day)

Rapamycin dosage

Azathioprine vs. Mycophenolate mofetil

Prednisolone dosage (mg/day)

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

Comorbid condition

Drugs
® ACEI/ARB

® HMG-CoA reductase inhibitor

¢ EPO ves
White blood cell count (cells/mma) 4400
EPC by flow cytometry (cells/ml) 2444

EPC by culture (cells/HPF)




Patient number 22

Age (years) 64
Gender Male
Body weight (Kg) 62
Time after renal transplantation (years) 4.09
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.1
Abbreviated MDRD GFR (ml/min) 71.63
GFR changed in last 1 year (ml/min) +7.8
Hematocrit (%) 39.9

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 1.25
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Diabetes mellitus

Drugs
® ACEI/ARB Yes
® HMG-CoA reductase inhibitor Yes
® EPO )
White blood cell count (cells/mma) 5800
EPC by flow cytometry (cells/ml) 3567

EPC by culture (cells/HPF)




Patient number 23

Age (years) 65
Gender Male
Body weight (Kg) 74
Time after renal transplantation (years) 3.94
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1
Abbreviated MDRD GFR (ml/min) 79.71
GFR changed in last 1 year (ml/min) +2.76
Hematocrit (%) 454

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 250
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) -
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Diabetes mellitus

Drugs
® ACEI/ARB Yes
® HMG-CoA reductase inhibitor Yes
® EPO )
White blood cell count (cells/mma) 6200
EPC by flow cytometry (cells/ml) 4896

EPC by culture (cells/HPF)




Patient number 24

Age (years) 59
Gender Female
Body weight (Kg) 71.4
Time after renal transplantation (years) 3.68

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl) 0.8
Abbreviated MDRD GFR (ml/min) 78.03
GFR changed in last 1 year (ml/min) -0.06
Hematocrit (%) 41

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 175
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Diabetes mellitus

Drugs
® ACEI/ARB -
® HMG-CoA reductase inhibitor Yes
® EPO )
White blood cell count (cells/mma) 5100
EPC by flow cytometry (cells/ml) 1331

EPC by culture (cells/HPF)
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Patient number 25

Age (years) 37
Gender Female
Body weight (Kg) 58
Time after renal transplantation (years) 3.69
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1
Abbreviated MDRD GFR (ml/min) 66.31
GFR changed in last 1 year (ml/min) +18.39
Hematocrit (%) 39.5

Immunosuppressive regimen

Calcineurin inhibitor based

Tacrolimus dosage (mg/day) 3
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 5
History of acute rejection Yes
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 7600
EPC by flow cytometry (cells/ml) 2295
EPC by culture (cells/HPF) 27




Patient number 26

Age (years) 58
Gender Male
Body weight (Kg) 61
Time after renal transplantation (years) 3.57
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.3
Abbreviated MDRD GFR (ml/min) 60.26
GFR changed in last 1 year (ml/min) -0.14
Hematocrit (%) 39

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 5500
EPC by flow cytometry (cells/ml) 394

EPC by culture (cells/HPF)




Patient number 27

Age (years) 37
Gender Male
Body weight (Kg) 65
Time after renal transplantation (years) 3.51

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl)

1.1

Abbreviated MDRD GFR (ml/min) 80.05
GFR changed in last 1 year (ml/min) +12.9
Hematocrit (%) 423

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 200
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 7100
EPC by flow cytometry (cells/ml) 5699

EPC by culture (cells/HPF)
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Patient number 28

Age (years) 47
Gender Female
Body weight (KQg) 76
Time after renal transplantation (years) 3.33
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 0.8
Abbreviated MDRD GFR (ml/min) 81.72
GFR changed in last 1 year (ml/min) +2.33
Hematocrit (%) 37

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 6300
EPC by flow cytometry (cells/ml) 4317
EPC by culture (cells/HPF) 38




Patient number 29

Age (years) 56
Gender Female
Body weight (Kg) 66
Time after renal transplantation (years) 3.33

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl)

1

Abbreviated MDRD GFR (ml/min) 70.2
GFR changed in last 1 year (ml/min) +4.78
Hematocrit (%) 37.2

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 150
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 1.25
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 5600
EPC by flow cytometry (cells/ml) 2129

EPC by culture (cells/HPF)




Patient number 30

Age (years) 53
Gender Female
Body weight (Kg) 96
Time after renal transplantation (years) 2.88

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl) 0.7

Abbreviated MDRD GFR (ml/min) 93.03
GFR changed in last 1 year (ml/min) +4.36
Hematocrit (%) 46.5

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 10800
EPC by flow cytometry (cells/ml) 3622
EPC by culture (cells/HPF) 17




Patient number 31

Age (years) 37
Gender Female
Body weight (KQg) 41
Time after renal transplantation (years) 2.82
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.6
Abbreviated MDRD GFR (ml/min) 38.55
GFR changed in last 1 year (ml/min) +2.54
Hematocrit (%) 325

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 125
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Dyslipidemia
Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO Yes
White blood cell count (cells/mma) 4500
EPC by flow cytometry (cells/ml) 913

EPC by culture (cells/HPF)
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Patient number 32

Age (years) 57
Gender Female
Body weight (Kg) 60.4
Time after renal transplantation (years) 2.48

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl)

1

Abbreviated MDRD GFR (ml/min) 60.74
GFR changed in last 1 year (ml/min) -10.67
Hematocrit (%) 38

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 150
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil AZA
Prednisolone dosage (mg/day) 1.25
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mmS) 6900
EPC by flow cytometry (cells/ml) 1219

EPC by culture (cells/HPF)
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Patient number 33

Age (years) 29
Gender Female
Body weight (KQg) 48
Time after renal transplantation (years) 1.76
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 0.9
Abbreviated MDRD GFR (ml/min) 78.67
GFR changed in last 1 year (ml/min) +4.41
Hematocrit (%) 44 .8

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 100
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 5300
EPC by flow cytometry (cells/ml) 1998
EPC by culture (cells/HPF) 43
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Patient number 34

Age (years) 47
Gender Male
Body weight (KQg) 105
Time after renal transplantation (years) 1.43
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.4
Abbreviated MDRD GFR (ml/min) 57.74
GFR changed in last 1 year (ml/min) +11.29
Hematocrit (%) 38.2

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 325
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 5
History of acute rejection -
Biopsy proven CNI toxicity Yes
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mmS) 6410
EPC by flow cytometry (cells/ml) 1156
EPC by culture (cells/HPF) 10
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Patient number 35

Age (years) 62
Gender Male
Body weight (Kg) 97
Time after renal transplantation (years) 1.47
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.4
Abbreviated MDRD GFR (ml/min) 54 .58
GFR changed in last 1 year (ml/min) -0.1
Hematocrit (%) 38.2

Immunosuppressive regimen

Rapamycin based with cyclosporine

minimization regimen

Cyclosporine dosage (mg/day) 150
Rapamycin dosage 4
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 2.5

History of acute rejection

Biopsy proven CNI toxicity

Recurrent/de novo Glomerular disease

Comorbid condition

Hypertension, Dyslipidemia

Diabetes mellitus

Drugs
® ACEI/ARB Yes
® HMG-CoA reductase inhibitor Yes
® EPO )
White blood cell count (cells/mma) 6500
EPC by flow cytometry (cells/ml) 1710
EPC by culture (cells/HPF) 6
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Patient number 36

Age (years) 51
Gender Male
Body weight (Kg) 67
Time after renal transplantation (years) 1.37
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.5
Abbreviated MDRD GFR (ml/min) 52.44
GFR changed in last 1 year (ml/min) -0.1
Hematocrit (%) 38

Immunosuppressive regimen

Rapamycin based with cyclosporine

minimization regimen

Cyclosporine dosage (mg/day) 125
Rapamycin dosage 2
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mma) 7800
EPC by flow cytometry (cells/ml) 3847
EPC by culture (cells/HPF) 17




Patient number 37

Age (years) 44
Gender Male
Body weight (Kg) 54
Time after renal transplantation (years) 1.0

Donor type (living related vs. cadaveric)

Living-related

Creatinine (mg/dl)

1.1

Abbreviated MDRD GFR (ml/min) 77.29
GFR changed in last 1 year (ml/min) +21.26
Hematocrit (%) 40

Immunosuppressive regimen

Calcineurin inhibitor based

Cyclosporine dosage (mg/day) 175
Rapamycin dosage -
Azathioprine vs. Mycophenolate mofetil MMF
Prednisolone dosage (mg/day) 5
History of acute rejection -
Biopsy proven CNI toxicity -
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Drugs

® ACEI/ARB Yes

® HMG-CoA reductase inhibitor )

® EPO )
White blood cell count (cells/mma) 6300
EPC by flow cytometry (cells/ml) 2691

EPC by culture (cells/HPF)
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Patient number 38

Age (years) 45
Gender Male
Body weight (Kg) 63
Time after renal transplantation (years) 1.01
Donor type (living related vs. cadaveric) Cadaveric
Creatinine (mg/dl) 1.2
Abbreviated MDRD GFR (ml/min) 69.59
GFR changed in last 1 year (ml/min) +11.29
Hematocrit (%) 41.4

Immunosuppressive regimen

Rapamycin based with cyclosporine

minimization regimen

Cyclosporine dosage (mg/day) 50
Rapamycin dosage 2
Azathioprine vs. Mycophenolate mofetil -
Prednisolone dosage (mg/day) 2.5
History of acute rejection -
Biopsy proven CNI toxicity Yes
Recurrent/de novo Glomerular disease -
Comorbid condition Hypertension
Dyslipidemia

Drugs

® ACEI/ARB -

® HMG-CoA reductase inhibitor Yes

® EPO )
White blood cell count (cells/mma) 4600
EPC by flow cytometry (cells/ml) 724
EPC by culture (cells/HPF) 17
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IsoPrep Isolation
acLDL (low density lipoprotein F)
EGM-2 medium

PBS (phosphate buffered saline pH7.4)

Trypsin / EDTA solution
HEPES BSS
Fibronectin from human plasma
VEGFR2 - PE (KDR)
CD133 - biotin
Antibiotin-FITC

lgG1 - PE

7 - ADD

CD3-PC5

CD19 - PC5

CD33 -PC5

Ulex Europaeus Agglutinin (UEAI)

Robbin S, USA
Invitrogen, USA
Cambrex, USA
Sigma, Germany
Cambrex, USA
Cambrex, USA
Sigma, Germany
R & D systems, USA
Meltenyibiotech, Germany
Meltenyibiotech, Germany
1Q test, France
1Q test, France
1Q test, France
IQ test, France
|Q test, France

Vector, USA
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