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# # 4974750930: MAJOR MEDICINE
KEY WORDS: ¥-CHROMOSOME/FISH (FLUDRESCENT IN SITU HYBRIDIZATIONVRENAL

TRANSPLANTATION
PICHET LORVINITNUN: EVIDENCR OF BONE MARROW CELLS IN HISTOPATHOLOGY OF RENAL
GRAFT BY Y-CHROMOSOME IN SITU HYBRIDIZATION. THESIS ADVISOR: ASST. PROF. KEARKIAT
PRADITPORNSILPA. THESIS COADVISORS: ASST. PROF. WIPAVEE KITTIKOWIT MD, ASST. PROF.
MONTAKARN TANSATIT M.D, 92 pp.

Background: Animal studies have demonstrated bone marrow cells migration into the site of damage
tissue as reparalive cell response to organ injury. In ischemic injury of kidney models, there were substantial
evidences, though controversial, of bone marrow stem cells engrafted and differentiated into damage tubular
epithalial cells. We studied the possibility of bone marrow cells migration to kidney by using male kidney

transplant recipient who received renal graft from female donar.

Methods: B kidney biopsies of male kidnay transplant recipients who received renal graft from female
donors were recruited in the study. The kidney biopsies were done by standard clinical indication. Non
transplanted kidney biopsy of one male was done as positive control. Two renal allograft biopsies at day zero
and one of non transplanted female kidney biopsy samples were done as negative controls. The In Situ
Hybridization in short arm of human Y-chromesome at region 12 (Yg12) was done by using satellite 11l DNA
and spectrum green fluorescent dye. Y-chromosome pasitive tubular epithelial cells were count for total 1000

cells and percentage of positive cells were analyzed.

Results: In Situ Hybridization of Y-chromosome were positive namely acute tubular necrosis (0.71%),
borderline tubulointerstitial rejection (0.36 %), acute cellular rejection (2.5 %). There was negalive staining of
Y-chromosome in chronic allograft nephropathy, cyclosparine nephrotoxicity, IgA nephropathy.

Conclusion: There was evidence of bone marrow cells present in renal allografl. The low percentages
of bone marrow cells may indicate the minor role of bone marrow cells for the lubular cells reparative process.

There was no evidence of bone marrow cells in chronic renal allograft injury.
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2.1 Acute renal failure
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creatinine) N91Td&192aAA9 N1FAARIUBINITNNIULRS IR NANT ITRNNTANTLIBIAN blood urea
. | ANe A as o | a P b
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Stage Serum creatinine criteria Urine output criteria

1 Increase of 2 26.4 Mmol/l (0.3 mg/dl) OR to 150- | <0.5 ml/kg/h for >6 h
200% of baseline (1.5-2.0-fold)

2 Increase to >200-300% of baseline (>2-3-fold) <0.5 mi/kg/h for >12 h

3 Increase to >300% of baseline (>3-fold; or serum <0.3 ml/kg/h for 24 h

creatinine 2354 [dmol/l [4.0 mg/dI] with an acute | OR anuria for 12 h

rise of at least 44 [Mmol/l [0.5 mg/dl])

[ %

N3ULNTHAT99 Acute renal failure @1AULNANNA G LA

1. Prerenal
® Hypovolumia
® (Cardiac failure

® Hepatorenal syndrome

2. Renal
® \/ascular disease
® (Glomerulonephritis
® |[nterstitial nephritis

® Tubular necrosis
- Ischemic
- Toxins

- Pigments



3. Postrenal
® Bladder outlet obstruction
® Tumors
® Renal calculi
® Papillary necrosis

® Retroperitoneal fibrosis
2.2 Acute tubular necrosis

tlaqiiuanmeniaifin Acute renal failure INUNINAIGARD N9 Acute tubular necrosis #ia

wanalugyl 2.2

[] AT [ Prerenal [} Acute-on-chronic ARF  [Ji] Obstructive ARF

[ AN [ AGN [] Acute atheroembeoli ] Other causes

7171 2.2 uansFasazaainiafin laong@aunduuanauameniaiia (A) gubaililsidniunng

Snwnslusediaamin (non-ICU) (B) filseifidindunisinunsluediaamin (1CU) (18)

Treanunaean13iin Acute tubular necrosis wiiaaniilu 3 aiialaun
1. Ischemic tubular necrosis

2. Nephrotoxic tubular injury



3. Pigment induce nephrotoxicity

Lﬁmﬁmm's:ﬁm@"mLﬁm%u%ﬁﬂﬁ@'@uvifaimLﬁm Necrosis WAz Apoptosis ngaaanaanlil
Lﬁ'@mmmmmﬂﬁm Acute tubular necrosis et melurelmazifinnsyuaunistesugmagdide
uqvi@im‘ﬁmﬂmaﬁm Proliferation m@qm@’%qmm:mmfmwuimmﬂmmmwu Proliferating nuclear
antigen (PCNA) (18) n13iiia Tubular regeneration N1 Tubular epithelial cells nAUNIHTATIEES
uaznnsinauldmilewdn eehdlsfiany Aunaes Proliferating cells faasliinsuuidadeusipaias
dedn Proliferating cells 81as1a7n Tubular epithelial cells ﬁﬁwmma@@g Proliferation uaz
Differentiation fateqlilunufi Tubular epithelial cells ‘ﬁﬁ@@@ﬂﬂﬂﬂﬂiﬂ LLﬁiLﬁ‘ﬂ\WWﬂﬂQ’m?Lﬁlﬂ’Jﬁu
Stem cells fiilantuluilaqiifingin Stem cells dugnansafiaz migrate dnldegluadeazsing
w¥awia Proliferation waz Differentiation GTQL@@”L‘ULﬂuLSﬁ@@“’Lu@fiﬂqzﬁuﬂé’ \U hepatic oval cells(3),
biliary epithelial cells (4), endothelial cells(5), skeletal muscle fibers (6), cardiomyocytes (7),
neuronal cells (8), epithelial cells U84 liver lung Gl tract wag skin (9) ‘ﬁﬂﬁﬁmmﬂ%ﬂ’hﬂﬁﬁm

v
Tubular regeneration 81a1iAAN mesenchymal stem cells migrate winldagluln wiaua

Proliferation waz Differentiation Fiata<biifli Tubular epithelial cells i
2.3 Bone marrow transplantation case report

el 2003 Nishida (19)uazameldsnaugiaaiinugieens 7 990 @ilaeiily chronic
active Epstein-Barr virus infection Lmﬂaﬁuma‘ﬂgﬂﬁﬁﬂimﬂa‘x@mmﬁmﬁqﬁ human leukocyte
antigen-matched Ngdsnisilgnanagieaiinning diarrhea @ailunaniann acute graft-versus-
host disease (GVHD), cyclosporine A (CsA)-induced encephalopathy $aufi1 generalized
convulsion WA sepsis AMNNIAAIE Staphylococcus aureus WAIRNNIULAANIIL anuria and

X a4 . . e T4, o . Y
azotemia AWlw 3 heundinIslgnanglanszgn uasantudisaainisazuainnisineing i
pulse methylpredonisolone N19AILIANIEALIEN Cyclosporine T lAszAUluN1s3NEN Sauriy nali
eUfTur 8 heundaainnisignanglanszgndilaeiin Chronic graft-versus-host disease waz
generalized convulsions nagann e cyclosporine A ﬁjﬂqaLﬁm hemolytic uremic syndrome N9
nnauzadlaueias §ilaeldiunisinmwinenisvia Plasma exchange uaz hemodialysis wil bling
Filoa@a@inann multiple organ failure wazid@sdnnasanignonalanszanled 300 41 uazldsu

o ¥ o [~3 dal d} ol/ o a aa a rz dqj =

nnsdugasaniaglaiiniafiuideitials 2 Faluinieudadadinnanisigadiuiiialany dnng
\WNTUBBY mesangial matrix WATNITAULALA capillary lumen 1w glomeruli inN1sngAsanNUAT

v
atrophy 284 tubular epithelial cells La¥N1IUUIAAUAITU intima U8 arterioles



Fwilelndounilsldsunisnsaann Y-chromosome tnel#33  Fluorescent  in  situ
hybridization (Y-FISH) @1n paraffin- embedded autopsy specimens Lﬁﬂmwmm"ﬂgmmmm@ﬁ
1°nﬂ?z@ﬂslu%wﬁ@1mﬁ\mm Taeild X probe 4T CEP X probe Spectrum Orange fiRAINNANLANE
il alpha satellite centromeric region 284 chromosome X A% Y probe @ilm CEP Y probe
Spectrum Green ﬁﬁm’mﬁﬂm’wﬁu satellite Il region 484 chromosome Y (VYS-30-161050;
Vlysis Inc, Downers Grove, IL) immunoperoxidase staining AL cytokeratin (an epithelial cell
marker) Yi9a CD45 (a marker for leukocyte) 1198 PAS stain WAZATIANL X WAZ Y-chromosome 614

917 2.3 uaz 2.4

=

31I7 2.3 uan3 Y-chromosome (3AA1T#19) LAY X-chromosome (3AAKA) BEjLIL nucleus 189

tubular epithelial cells (gnesann0)
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N
v
1
(2

gﬂ‘ﬁl 2.4 WAM3 Serial-section analysis M8l Y-FISH, immunoperoxidase staining ﬁ’miv‘i_loytokeratin
and CD45 uay PAS staining SLu%uLf‘:ﬂVLm (A) Fluorescence microscopy agl Y-FISH (original
magnification X 400) (B) Immunoperoxidase staining 284 cytokeratin (original magnification X
400). (C) Immunoperoxidase staining 184 LCA (CD45) (original magnification X 400). (D) PAS
staining (original magnification X 400). Tugﬂ A LAAN Y-FISH+ cells (gnFA9) 14 tubular epithelial
cells wa¥ interstitial cells qunmaﬂm WRAAN Y-FISH+/ cytokeratin+/CD45- cell 4 tubular
epithelial area WAzgNATALAIUARS Y-FISH+/ CD45+ cell lu interstitial area A1NN"39i1 serial-

section analysis.

TunnsAneEningaany Y-FISH+/ cytokeratin+/CD45- cells 9 total cytokeratin-positive
tubular epithelial L{11a114914 1.0 £ 1.1 (mean = SD) sia 100 cells counted AIMNNITATIAAENAD

microscope ( X 400) w10 randomly selected fields.
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a o 1 L dal PZ2~1 Al [ % a
annsasitetnegiaamailuansiiiudnlinisnsanundnguesaad lanszanunens
annaeslnniniag Tubular injury uazanaladuiduhlldanaunsaldimaslanszgnundasTunis

§n¥1N19% Tubular injury Tuewanls

2.4 Renal transplantation

nstgnaigladunistnlaandiloaseuilellldliglaeansauils nszuaunisfenanayin

TN Kidney injury AaduTeanaialdainuanaame Tun

X v = g A o o euf o 1 a ,
1. Twausunisisnfuazfesdinnautiuidwasaunsuazan vinlilndanaiaiianiag Ischemic
acute renal injury 6 nnazfananavinlitieyials 1in Necrosis waz Apoptosis Mgaaan
aanlil
2. TwauaunisresnistgnaneladedniunazdecliiainangdAui wu Cyclosporine  @gn
o { a a ] o Y a o dl ' dgl/ dl Ve
panaaiiesialn vinliiAansinaevetieyvialauas ek Interstitium
a a dsj [ [~ o a a di A dg/ a
3. mafiansame idrazily lofa wuan Gy imesn vive welsde
4. nafianadiuldldeeiiadievranisUfas lnludnldiunistgnanadnlidagrenianin
iAnN12 Rejection
5. Tsalawdndiaenefuatuaziiagnauiulaluinldiuntslgnanendalil (Recurrent kidney
disease)

6. lanlagannuulndleengdileglsiwafunnneu (De novo kidney disease)

7. n19i0A Chronic allograft nephropathy

3 1
]

Tuataunnsiia Kidney injury Maudsnisdgnanalail Hasuuieiinligayvialafinnios
=K

Necrosis waz Apoptosis ngnaanaantyl neanizdide agldldetnsasianldiunislgndie

Tnfusetnaueaniag Kidney injury
2.5 Stem cells

Stem cells A8 EEARNNANNANNTD TUNNTILNEAR a9 IH NN TR ke N17a WL 11
duaannivsinnawnglduanesiia (multiple cell lineages)

a1 [

Stem cells aMFRINANIANTRFN) Aasialilil (20)
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De

1. g1u170uUeFmudl ldagTiaen (clonogenic) asnglllTnands FennisuLdaTial
11 symmetric division

2. grunsudasauda lfmagetiafnfuiutagentianilaiaanunsanaz i faiedllidu
d’j dl a 1 1 14 . . . = 1 o a dy 1
eitlaaiinsiner sialuld (transient  amplifying  precursor) Fann1suLesiaTHnNdn
asymmetric division

3. FsunudaNnann embryonic stem cell source 38 adult stem cell source

ANNNINIUUNAINAINITNL stem cells lun1swmun lhuwmadsine aanlfiily 4 alin

(21) An
1. Totipotent cell A191 “toti” {1A1N totus MAATHIAZRY HANUNIEFT “Tavun” LHun
o‘dld v 1 1alal o o/ 1 6 o/ 7~ 8 a

iaanAANaINNgn Iaat g T ad AalunsuivamasuazAmwn o dusadynaiin
219 LU FaeauaasAnluszas zygote waz morula LU stem cells NANNNTOULNITAR
wazimunliiuilatiavasen waiusn waznianls

2. Pluripotent cell A1 “pluri” 81410 plures TUN1=182FL RAMNUNIELN “pate” THuALTaan
= 1 & o o 3| da/ dl a ] Y :I/
fAnaunsnlunisutaasuazimuaes iuwileBeaiinsne 1699lu 3 germ layer
817 LU agann inner cell mass Nelufagauszas blastocyst WFeLTARUR9FR808Y (fetus)
Tuszer 30-60 Tuusn 1u stem  cells  Nansnudvmadimwn iduwmadla Aldnelu

FNNEN Y]

1
ol Al

3. Multipotent cell A8 Lm@@mummmmm‘luﬂmmqLéﬁ@ﬁu@zﬁwuﬂﬂLﬂuLﬂ@Lﬁfamﬁmmm i
waneiie wilainsusia 3 germ layer multipotent  cell RalAaNa1N190 ln RN T
adatinsinee 1itiaendn pluripotent cell feeinraaadIRaLIdu adult stem cells

4. Unipotent cell A197 “uni® 81870 unus UANENaEAY SAuvanedn “wile’ Aeimadiil
AmgnEnnlunsuagLasRRnFedl Twilede Wesrlaben 01f iy primorbral

o

germ cell 1l stem cells g NsuLaEasuaz AU TILTadAURUE

2.5.1 Stem cells (source of stem cells)

1. Embryonic stem calls l@unannfaeeis (embryo) lusza blastocyst NAauatunsalu n1g
Lm'qLanmﬁmzﬁmmiﬂLﬂuﬁmﬁ'mﬁmﬁi’m ﬁnﬂmﬁm%ﬂu 3germ  layer  (pluripotent) fiaeann
ANNANAN T YN 1A 285 human embryonic stem calls N AnEATe R Idnanereludy
mﬁfﬁ“ﬂﬁuﬁm WAz N13ANENIAUARTN 111 miwm@um‘ﬂmigﬁlﬁﬂLﬁlﬂmﬁm&mj #1#u1a7n human

embryonic stem cells, N3ANEAIUANEAUNRATES chromosome 1Hmsi197 39T luAuN9Lgnang
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A48 (tissue/organ transplantation) (gﬂﬁQ.S) aeslafinnu daandandnAnylunns@neass embryonic

stem cells A oy aduAasssuiliasanfesingaduiainsageni lfainnisdanusuds (22)

Human cell culture

3 |
5 . __ =) z = |
Lyrmphocytes Cardiocytes Meurons
l Detection and study
Drug testing on of chromosomal
differentiated abnormalities

embryonic stem-
cell cultures

Treatment of
Cell therapy central nervous
system diseases

a o

! ! ¥
717 2.5 uaneFinaEinaN191i1 human embryonic stem cells NANHASRANNAN WA WNTATENUTIN UaT

a9

NN9ANHIAREN9ARTIN (23)

2. Adult stem cells Aa stem cells inulilug ey awnsonuldnanaedeny wu stem cells Tula
nszan vsaludu Basal cell layer 1a9Raulaiilusiu3) (An31991 2.2) INAAINLTAST adult stem cells
Ny o o o o | o 5 dl a ] = o ' 3’/ !
aziifaaninlunisimuidaeddlilugadiietiestinsne wnzlu germ layer Wmaafuintiuws
flaqiiuanndayanisdnenluiEad stem cells plasticity vinlRdayan1nTwIN adult stem cells a8y
amsoimussedliiiuradiladieniingu ldanday 918 11190A99911 adult stem cells 2HARN)

Tneinsmsaan tissue specific AR IAEREN13919 immunohistochemistry (24)



1 3 1
F19T 2.2 wane Adult human stem cells wazniaimun lhflugadiedianiingne

Cell Type

Tissue-Specific Location

Cells or Tissues Produced

Hematopoietic stem cells

Bone marrow, peripheral blood

Bone marrow and blood

lymphohematopoietic cells

Mesenchymal stem cells

Bone marrow, peripheral blood

Bone, cartilage, tendon, adipose
tissue, muscle, marrow stroma,

neural cells

Neural stem cells

Ependymal cells, astrocytes
(subventricular zone) of

the central nervous system

Neurons, astrocytes,

oligodendrocytes

Hepatic stem cells

In or near the terminal bile

ductules (canals of Hering)

Oval cells that subsequently
generate hepatocytes and ductular

cells

Pancreatic stem cells

Intraislet, nestin-positive cells, oval

cells, duct cells

Beta cells

Skeletal-muscle stem cells or

satellite cells

Muscle fibers

Skeletal muscle fibers

Stem cells of the skin (keratinocytes)

Basal layer of the epidermis, bulge

zone of the hair follicles

Epidermis, hair follicles

Epithelial stem cells of the lung

Tracheal basal and mucussecreting
cells, bronchiolar Clara cells,
alveolar

type Il pneumocyte

Mucous and ciliated cells,

type | and Il pneumocytes

Stem cells of the intestinal

epithelium

Epithelial cells located around the

base of each crypt

Paneth’s cells, brush-border
enterocytes, mucussecreting
goblet cells, enteroendocrine cells

of the villi

14
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Stem cells Plasticity/Transdifferentiation

a Y =2 ] 1 13 o [ s d” dl
AdayaaInnI9sAnEsneT) wudn adult  stem cells aunsoamwAaeslliduradiiiete
a dl dl [~ d’l dl dl 1 a % . [ % v al dgll

1Hnaw] BdwilelieNsariniurzestsng germ layer iuld 131FanANaINIAiidn stem cells
plasticity transdifferentiation daganisAnunluszazusnizuuiandninaaasilaiunislgnanela
nszAn (bone marrow transplantation) TpaNNNsAUNY donor cells mnhm:@ﬂmmm%ﬁmm
saedliidumagaasnansiilaans (sketetal muscle) Baiumagsaneaiinniuls(25) wananntiusail
91118 1 aluayuInmasanlansgndsannsoimunlliluaadueiietie luszuutlszam
(neurons, oligodendrocytes, and astrocytes) iaananuiilarala uaz lwadmu(26,27) n1sAnelu
revAanndInTdn adult stem cells TRA(FN31971) BT L9THALTY sketetal muscle stem cells
neural stem cells 81aiANNA1N170lUN9NA transdifferentiation lUiumaarinaugwmeaiy
(A137197 2.3)

AINAMNAINITRHEEY M lHRNN9Y Stem  cells atinsing Tnaanizanlanszgn (bone

. o = | allrzl [~1 =

marrow derived stem cells) uiszgnaliluntsinelsavizaniazsng Min1sUIAELYTANNT
o dy -dl 1 v dgl o . . . L o N
NAaneaiiaiEe iunaniiaalama (myocardial infarction) RS uUNAU (acute renal failure)
Tnaamadn stem cells N lazinsuaauudadllifuiatieaiinsie) dnlddae unsde s

1 2

& a a & Y Y Ny = . %
n1TUIAL_RUNINAY 1@‘3"3NVIQN?@H@VIW\?ﬂ’]?ﬂﬂEWIMﬂWQ% acute renal failure A28
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AN9147 2.3 LLAANAITHATNITNURY stem cells 'ﬁﬁmﬁi’]\ij Tunnsia transdifferentiation (28, 29)

Stem reside Can become
Brain neurons, astrocytes, oligodendrites, skeletal muscle, blood cells
bone marrow neuronal cells, skeletal muscle, cardiac muscle, endothelial cells, blood

cells, cartilage, bone, adipocytes, skin, oval cells (liver), cells of

gastrointestinal tract, thymus, epithelial cells of the lung

skeletal muscle skeletal muscle

myocardium myocytes, endothelial cells

skin keratinocytes, skin appendages
liver liver cells

intestine, colon, gastric mucosa cells of gastrointestinal tract
testis, ovaries Gonads

pancreatic ducts islet cells

adipose tissue bone, cartilage, muscle, fat

25.2 m’n\lf@m renal stem cells

2.5.2.1 Embryonic origin of renal cells
Tnreenypelugdoflusnaeaulunssiiniswmuiiiy 3 491 A pronephros, mesonephros
waz metanephros  Taaidliies metanephros  winduazwmuiulaaasmisnsalil (319 2.6) ns

waunazdsznavlddaanisiasyaaaiiaitie 2 daunnmudifoaiu An dauaas ureteric bud Neiu

' I
1%

BANN1AIN Wolff's duct aztastyuaziaung liuandquntisas metanephric mesoderm #1971AY
Q1N ureteric dub azdnunlllaiEereauiine metanephric mesoderm Mfdnunsanfaiuuazinng

wWasuudasuwazimuliifulasea¥iasiae aeaudaeln (nephron) Tuaniell aitiatFion
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metanephric mesoderm AAA44] wﬂ;’]mnﬁuiﬂﬁu‘?‘mmmm ureteric dub WialHinnnsuLisauas
wscysa liidunaaii (30)(gﬂ17'i 2.7) MMaRunarlsznaudenszuaun s Al a9 ma g 2
LL‘LI‘LIIMQ.jj Ag epithelium-to-mesenchyme LAY mesenchyme-to-epithelium transdifferentiation
Inedauneg Wolffs duct aziinainnssuaung epithelium-to- mesenchyme transdifferentiation
189 mesenchymal mesodermic cells 1u°ﬂm317'; epithelium 28dnephron AZIAAAINNTILLAUNIG
mesenchyme-to-epithelium  transdifferentiation 224 metanephric  mesenchyme(31) Tu

o = dl | dy = ! a
nszuaunsimAziniaiasuulasessad ifuliatiesne weslanaiesiin

_— Mesoreph: duct

B / rietaraphdic Mass
Af T gb mesodenns

* L pvbpeic: Dud

— Aopad pelyis

Mz ot cRbk

— P i

e = Rigmal peivis.
= Nephrogamic ognd

- Masorephilc dost Masenciymal
ez = ol chustcs
raTanophes mass
Matamoghric Mfptamwpliric mass E of gsoder
gliverliculune or o infesrediabe FraacEorm

( refendbod 1 Grouve belween obes

Prirnordium of metansphens. (peamangnt koaoney

senight
ol letiing
e

Srofad colleeting bpla

3191 2.6 UAAINIWEMUITDS metanephros NN A LARN lateral  view 184 embyo  Wiszeiz 5
a1 N B-E uaman1snmunaed metanephric diverticulum 38 ureteric bud WAZNNTWRALN

28N ureter, renal pelvis, calices azcollecting tubules
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ureteric bud
metanephric cap

collecting tubule

metanephric
mes()derm

et

Y

317 2.7 uansnawmunaaslaludesiiilugosan

aziiulddnnisasyaasinluanzndusiseuiuilnnududen uazdsznaudaaniswmun
d’l dl ! ¥ o K o % = dl v dl | o &
paaiilaitia 2 doulddaaiu awnldnismenaudAneinadumt  Stem cells Aflusuniaeasas

anuandszneuiluladlunjtiuanseinldenn

2.5.2.2 adult renal stem cells

Taainldudn TadluadeasiinisuiiedivrasmasnaauLias A19AURINIe NI9AUaINIT
= A e oa X o ) o o < Ao
e lansegnidnisuiidaiatuegineunaanan uslnaasaus fiduadacsuilsniaauaiunsm

1UNTULNFTR AR WAL NN TN UINNT LI AR UALAATU LA ANDANAYT Aaazifinlfdainni1sWusa

a

a4 lAnaIaNnNN19ne tnNeedUNAUAINNITINNLABA (ischemic acute tubular necrosis) vl14Fi

'
a a

WudﬁLﬂaﬁzﬁquiummmmmumwmmum@ LAuTAe i lsinauua i nn e aaudnnannsadle

)
cal a a

LL[?]N‘M@T]37'1uWUQW@Quﬂu\TN’W@Wﬂﬂ’TELLU\‘I[ﬂ']ﬂ]ﬂ\iLsﬁ@@‘l’]Nﬂ’Wﬁ‘L@‘iﬂJLLZ\]“’W[FNH’WLG]NVILL@Q LN@

Lﬂﬁ‘ﬁl‘]_lmﬁl‘i_lﬂi_lﬂ’]?sﬁ‘ﬂﬂJLLsﬁlWILﬂ@ﬂlulu@’)ﬁl’)t@uﬂ auiluldlfdneraazimaduarinluln 7 ‘V]N
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A 14 o A [ o | dal dl a ¥ o
ANUANLAARNENL stem cells ﬂﬂ@qNW?ﬂLLUQmQLL@$WWHW1ﬂLﬂuLuﬂLﬂ’ﬂﬁ@’]ﬂ“] mummmimimm:m

[3 . o

wiilunistenuaNiiainnIsuIaliuTaN A ETediiaitin lnaInn19snee Oliver wazAmy

o v

(32) 1ﬁﬁﬂﬂq?ﬁﬂwﬁLﬁ@ﬁumvﬁ@ﬁﬁﬁ@maﬂwmmma stem cells lulalasandupuaniiFiani:
unsedne W wadaiatuazAeaiinnsuteiadnunn vie liutlazes lutsnufAsiidandy
niches wazaznuiinsulvinresTadiistuiedaalunsdenusaiieinisunadsientsinas
veaiieiileln(33-35) vinnnsAnsanaaluynaassany 3 41 1aan1s2na1s Bromodeoxyuridine

= o

(BrdU) nlansaniRawnsndnlunsnatlu DNA 209 TR LTI TAAN24579 DNA 1041996
14(35) Lﬁmamimmugﬁm&m‘ﬁmLmz‘ﬁmmﬁi@uﬁﬁummmmnmLm”fs Ml gamanuinng
utivsrenaasiulnldselanszaswit udeanugiienyld 2 iew fuinlneewyiiléfuans Brdu
FAUATI9UINARDABANLINNNIAIA

dleaduedlaiifians BrdU sanegifianisuisi axinlsans BraU fiegluimadiiudsanm
AARIEINNTULLN AR AT AN NNNIAIIANLIANT BrdU ﬁf«amm’i@ﬂmﬁ@m auanansaaliny et
Lﬁm’ﬁ'@immuﬁmj ANUYRDNY 2 LHBU a9NNIATIAAa LN TULE1IN papilla AZANNNIDATIANL
419 BrdU %’mﬂﬁzgm Lﬁmﬁﬂuﬁuﬂ?mﬁ"uj (giﬁi 2.8) wandlEiuINLTdqU Papilla a3l
Usznavlfaeaasiusadvite liudeinfudwauunniflefenfuinnbug lneagnuigad
Fananaun B0l interstitium Hdautias Aiwuh wbular epithelial cell

Setnmadienantanniznnes Papilla LT LIREe T 24 FalnausnaswLdTad
doulunjazianinnidneizae epithelium (epithelial phenotype) tTaswuinIsuanivanaay Z0-1
TusFianuans tight unction Wa lMUIARLNNEIUNALNLG ANNTuARIEBNT8Y Ol-smooth muscle actin
(SMA) Faiflugnunizaad mesenchymal cell fiagl NTUAAIRANTBILTAR ANTNUIARBNFANITUAZH
ANUANANSTL A Eiiadumnziaedelfian1zng (5% CO2 and 95% room air) Liaa
doulunjazianmoiy lugilnszan (spindle shape) WaWLNNNTUARSTEY O-smooth muscle actin
Wit aguAs AN AT AR aN Ty (hypoxic condition, (5% CO2, 02, and 93.5% N2)
addaulnnjazuansanuzaad epithelial phenotype IaawLINIsuaAIaaNTa9 ZO-1 1HUAUIU
NN (gﬂ‘ﬁ 2.9) u@nmnﬁuﬂ"awudﬁﬁLsﬁ@ﬁmuuﬁqﬁ'mﬂ:ﬂzﬁuﬁmﬂuﬁ@uﬂé’wﬁﬂwm:mm
neurospheres FFAANNNIIINEIAES neuronal stem cell asnUdNEOLLHasT Wt madun
LWWzL'Z%‘EI\‘ﬂu serum-free culture media WALENANNITNATIANL nestin %I\‘lLﬂu marker 194 neural

¥ 1 1
stem cells anE@adNguiFaY (31U 2.10) N19AIIANLAINAIIUAAITIAANHOILVBITARTNHAIN

U Q

'
o o

\{lu pluripotent Aaanxnsamusaiesifuaadatinsine IdvarestingadunndnumsndAy

@

1/92N19UTNU24 stem cells
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Quter cortex Mid-cortex

Medulla Papilla

C
Collagen |V; BrdU

gﬂﬁ 2.8 WAANITAIIANLAIT Bromodeoxyuridine (BrdU) ludaeisinejaasinmy ang 2 ey, A
1319041849 outer cortex WULTARAERNANENT BrdU S1uauidnifas, B 131904104 mid-cortex
wusiagla (glomerulus) UNaneRTiIadRganAagns BrdU d1uwimdnties, C 1Fnies
medullar WLTAARERNFAAANT BrdU figann, D 130 papilla AIAWLITAGTIEANRAFNS
BrdU uanuauunn ; auasudnanisindueddns collagen anniseiansagdns rhodamine @

\AeILdAIN1IFAAALDIE1T BrdU annniatianeng FITC fluorescin(32)
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nanzdan lininisdanesaliinenalifiianisamaesilndraniialunyinldiuans
BrdU  lutaausnAaan udeninisdnmigiiiaiiadousine aedlnudeanilaianiszinaen

wRauausulnandneilng

1
= =

gﬂﬁ 2.9 LAPIANIANTHEUTUDILTA fTinnnsuanseenzeaTasfiuansnaiu luanmusndenisieiu
anznFi(5% CO2 uaz 95% room air) Liaadoulunjazdanuuzifugiinszans (spindle shape)
LATMLRNITUARSBaNTEY O-smooth muscle actin wadTaFABTIUAN WA AR NTIAY
(hypoxic condition (5% CO2,1.5% 02 uwar93.5% N2)) Liasdaulnnjaziudamaansueaed

epithelial phenotype TANLNITLAAIBANTAY ZO-1 Lﬂwﬁﬁmumn(%)

Nestin

317 2.10 A uapumasinziasd Ui ninznguiuiiuiauad e Ansnzaes neurospheres, B
d‘ ° 6 dg, . o P2 é’
WaNLTaRNNIZIALN b serumfree culture media AEWLANEUZAD neurospheres lavesau, C

WARINNIMIVANL nestin T1Tl1 marker 2849 neural stem cells A70 neurospheres(32)

Watilegadaasine] anlanannaenng ArWUAN T8 Apoptotic  cell  1iATY
TnevinllaniduluiEonudauans papila M8N31AA apoptosis Haaun (§U7 2.11) wazdeninig
;39a1N proliferative cell marker KI-67 fiagWunnauiuzinudauaes papila duneaiu (319

2.12)
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Medulla Med-pap junction Papilla

31071 20.11  wamIN19mIIaNL apoptotic  cells  ndsanlaianIsIA@an naniedax Tunnel

staining U1904184 papilla .udunngaany apoptotic signal Heau1n(32)

Control |schemic

Ki-67 (rhodamine)

31I7 20.12 uaAIN19AIIANL proliferative cell marker KI-67 nasannlaianisanaaaningnistion

rhodamine WURNTULNATRAARNANINTUTULT L8 medulla(32)

WaNAINULNeN Renal papillary cell NHRINNITNIZIALNIRARAINAILANTITILAS

= 17

(fluorescent dye PKH26) anwdinlUALEian subcapsular area 199 M419NAARINNITUNALADA

v 1
¥ cala

&Nt 1dUnsiin s 2 FratinanmsaRe L TAATAARAINAILENTFRIAS WUATAR
fananaldinisadewialuddousine sedlaidu medula  Tnanuimadnszanagicludouans
medulla UAE interstitium (317 2.13)
mm@mmﬂmwﬂum@imﬁ IARUD renal papilla mmmu TRNARN8AL adult renal
stem cells AaiflumadRLnAuazuLiasad1vie laiuties nusens injury EUN13I1ALARA WUTNNT
1 o & a 49{ dll 1 1 di = [~1 A o dglj dll o
wLNFRrevmasinaTwNed e lun e nusNNein1TLIAR LTaN1IRNaNadlaiEia ln Lazdany

HPNaHNIn luNITuAAIRaNTeY marker A7) LAAITNAINAINITD NN differentiation
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tTyuanuiseidedasandan1sAn=mAIAaLAS niches 284 adult renal stem cell 1 renal papilla
wasufinglidenuaniive differentiate liliflwaagngniinanainenaunuldatnglsuazdsanalnezls

TungAnE et maafanaINilszend i luneaatninanisine Tealasnee luaunam
]

PKH286; collagen IV

3171 2.13 A-D UaAIN19M9A renal papillary cell NFARAINFILATTETOIUAT PKH26 nasannanidi
Tili31onu subcapsular 19915 UNsadag ludauang interstitium (gnAsTugy B) anuzunadouatlu

AuMeTed tubule (gnAslugll B-D)(32)
2.5.3 Clinical trials of stem cells in kidney disease

\HasainnaAnelufnuaes adult renal stem cells fvagflussazEnun nsdne luEesnes
n3in stem cells Ml lunnsinlanlatiu daulunidunisdnuniaald stem cells annlanszgn
R hematopoietic stem cells 79 mesenchymal stem cell dunan TagarAaainnainignues

stem cells lun19ifin transdifferentiation lUiiluaadaiingu ssaiaiusavesiuesld nsdnmn
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(384n911A transdifferentiation 2evimadlanszgniliduadatingu] BuainnisnsanuanEue
2193 Y chromosome ag/lulpaaadilaaanlaiunisignanele (kidney transplantation) aangilag
weg vize gihendgeniunistgnanalanszan(bone marrow transplantation) angilagtng tnaay
wuimadn lanseanilu Y chromosome dnisulasundadliiflumadgaas renal vasculature, renal
tubule, interstitium WAZLTARUDS Glomerulus(10-12,19) N19M399 lNU marker 199 LWARAAUNY
Lazn19MsIan epithelial marker lwaadiuminlida l6d1dn19ifin transdifferentiation auass Tuild
| = < A a Y a :j/
Huieadaidanaanenanyliuziogiu
dayaannisasanuaenanalfiunisativayuainnimaassludninaassiaanisdne
ngaanumadanlanszgninisulasutlashihiluadiaitiala Poulsom uazanzliAnElnaag
wnAen ls5unnsgnanelanszgnannuynwed wudnfasazs 194 tubular cell 1BINYAINAD
= [l I3 :l/ = =< dl
MIANUH Y chromosome g/ luigad(10) uanaintiuisnaeudanislasuutlassamadlanszgn
| & Aa dl A . . . 0y
Lﬂulfmmum@uj AR mesangial cell, endothelial cell LA interstitial cell
Lin uazAnz(36) Mivinn191lgnane hematopoietic stem cells AMNUYA"ERUS Rosa26 Tl
nsuanseanaes B-galactosidase MWiumyanawuginAnldFun1seafdiienaglsuniwse)

nag NN I LALAANI3I1ALABATY (ischemia-reperfusion  injury) ARZ@NNNTRIIANLLTARANNA

b

& a

fanfnd X-gal TuUFInU1849 S3 segment 284 proximal tubule tuarwannnn lurneildnumad

gintiae lwlpnresmyilnanldiniseinaen (U9 2.14) nsAneiidunilelunisfneusn #
uamalsfisiign hematopoietic stem cells a1u3anazimuFatealiiily renal tubular cell WWatage
Tunnsdenutn lanuiaEuls
L oo = a . Lo &
Morigi LhaEAUY 1ennn13Anelaen19Rm normal saline, hematopoietic stem cells %98
v dl o Y a . = o %
mesenchymal stem cell Lmﬂﬂsl,um_jmmmmgﬂm‘lmﬂm acute renal failure QINYIANLIUA
cisplatin (37) wan1sANHINLAN UyNguRlHTUN19aAEN mesenchymal stem cells winlilu 1 du
NRIANNNT BN cisplatin Aax@1:130T0811894n19NTAANITLIALELFS tubular cell Wazn1EaNNT
vinauredlald (3UN 2.15, 2.16) wazdenunangiuwitinisiasuulaaes mesenchymal stem
cells lihflu tubular epithelial cell ansae luaniei linuauasaillunguaasiynliiunisan
81 hematopoietic stem cells TNNEIABAIATI81LTAAIN hematopoietic stem cells Tiaunsad
o dw

aziastysiall wazinldifia engraftment lunyinlazunisdgnonanldlaiunisenais@unneuls

a
| |

Tuanue? mesenchymal stem cells TisiasanAanisanais@inenanisuniulunyildiunislgn
el fdnunnaznn e engraftment 16 wanansiuen cisplatin @9uilu cytotoxic drug anaazia

FIANTTWLNFNU8Y hematopoietic stem cells NINN3169¢
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317 2.14 wARINN3AAR X-gal staining 1931ANAIRNTA ischemia-reperfusion injury uaz

hematopoietic stem cell transplantation mﬂmmﬂﬁuﬁf Rosa26, A LdANITFAAA X-gal staining
ﬂ@diﬁlﬁl&ﬁiﬁ?ﬂﬂ’]ﬁ‘ﬂgﬂmﬂ hematopoietic stem cell 49aINNN9AA ischemia-reperfusion injury,
B : wiaugil A WAt A ENT Y , C : X-gal staining 28¢lanaaannnisiia ischemia-
reperfusion injury wstla{léFU hematopoietic stem cell transplantation (NgxAUAK) , D : X-gal
staining ?Jﬂﬂ»lmﬁiﬁi”u hematopoietic stem cell transplantation wil ldTn19971hAm ischemia-
reperfusion injury (nzjum‘uqu) E : X-gal staining 209 lAUaIaINNINA ischemia-reperfusion
injury Az hematopoietic stem cell transplantation flan H&E |, F: X-gal staining mﬂ\ﬂmﬁliﬁ?u
hematopoietic stem cell transplantation wsiliin 19113 ischemia-reperfusion injury (Ngx

AILAN) £iax counterstain A3t H&E(36)

1
= o

Lange wazanz ldnnnisaneinald mesenchymal stem cells Tunyi lssunnlsiim

a

. . . . ! ! I3 1 1 = o
ischemia/reperfusion injury wudngqelunisinilesnisunaitusie lndudeaiu
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Saline (O).MSC (), or HSC ( A)

717 2.15 wameAn BUN (Blood urea nitrogen) luidanitfFauiieussndnaiyi liiunisan

o

hematopoietic stem cells (HSC) EG mesenchymal stem cells (MSC) 1 9% NAINT AN cisplatin

aziilEdynguilésunnsan mesenchymal stem cells Wnlunsiiia@uaasdn BUN faandn

q

Tutnganinedusnuaanismnen(37)

atslsfinudayaainuianisdneilaiunisatuayuiinisldimadainlanszgnasi
Uselgmilunnsdaadenutunisuimdusalnann Ischemia/reperfusion injury 1@nalyl Lin uazane
wududdrmadannlanszgnazarnnsalasuulasuasimunllidlugadrasietielald witiunn
rd‘ IS ] b () |alI a 41{ o a g A
gavasnnuiiudauden(13) tiad uddowlunninsaudsaaianisutioniainigad lwlam
UaRLNINNGD Taawudntlszinnifasas 90 984 epithelial cell NAATUNNANEaR19S AR Hitad
dl dl = % ' ! ! & 1
nulasuudassnainaaglanszgniiesdesas 10 uazlinudinisdgninemadainlanszgnazaqs
Tineinsueslapawdenfsauauiunguasuan
= Y ) = = | = o | w
nsAneluduaes stem cells unisAnsnnsuaziniswmun llotngsamisa Wasan
dunanlasenandenang uaziinnsinldszensfldlunisfinunlsasne) nanaaiin n1sld stem
cells lunssnulaafliApannisuaiiu viainainanadensesladenadunieinm luafigass
fnunmgadieiieufuniinemeiiagug uenainiduniaduny Adult renal stem cells e luunuanid
i iRansAns3desiallinein lluseandldlunapdiniiniasylamigean atnalsfinudoya

4

feglutlaqiudoulugidudeyafidnuludninaaas fensdessadayantsfnunide lunyee

a

S)l_

sialil et lilgniesfnenlenlanddszansnmanauluauian
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Day 1 Day 4 Day 29

Saline control group

HSC group

MSC group

dl qu Aﬂil aa = 1 dl Vo =
gﬂ‘V] 2.16 LL’&@\‘1N@ﬂ’]ﬁ‘ﬁ]?')@ﬂjuLu‘ﬂllﬁWl’]\‘iWﬂqﬁ’JVlﬂqL‘]_E“FLI‘LILVIFLIU?%W’J’NWL&VILL@?Uﬂ”I?’ﬂﬂ normal
saline, hematopoietic stem cells (HSC) YEG mesenchymal stem cells (MSC) 1 U PAINT AeN
. . < [V | Al v = 1% | o
cisplatin %muimwm&nqwimummm mesenchymal stem cells W ldazannsadaetleaiunng
- . o o v oA A e oAnve , o
NANITUNALRLUFSR tubular  cell ELMQLLV] 4 1@ LN@L‘V]EILIH‘LIT’]@NV]I@@U normal saline 1198

hematopoietic stem cells(37)
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38015978
3.1 Uszd1nsg

3.1.1 dszginsidunng

gilhameiliiunisdgnanglaandusananduduedsulszmalne

3.1.2 sz nsAaasing
N dl Yo 1 Y a ai [ % a dl Yo
gilhemenliiunisdgnaiglaanguiananduduaianldfuniaanslalulsamenung

ARNAINIDIFILE W.A. 2543 DY W.A.2550

3.1.3 NN bumMsARRanLINNIANEN (inclusion criteria)

'
% a a

o Hihaaanldiunisgninglnaindudaanduduialdiunisanslnatnades 1

q| o

=&

AT Tulsaneunainaensal S W.A. 2543 D9 W.A.2550

3.1.4 NYNUNIUNMSARBANAINNITANH exclusion criteria)
o 2 Xy o X &Y o TR
o (Mnanismsaatiuiie liamnsninduieiunninseild wu liguiiennldinieme

LANTT9HARE ANNNANITBIUIDINGBUANED
3.1.5 NMTANUIUTUIARAIBENG (sample size determination)
dl =S d’l | = 1 :J/ =3 10 [~ dl v o
\asannnisAniidunisAnun lunguissainsisnun avlianflunazfasAuanaunn
ABLNY

3.2 NNSAUNALALNITIA

3.2.1 dayawugiuaasgilon Hud we ey anvnzeslanlannaizedt slinveanisgndae

o srezanlanlsiunislgnineanaiaen (ischemic time) wa HLA PRA Cross match
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v 1 v 1
sreznasausinandsnislgnanglpaudeiuniiniaancauileln  nanisiiadunianwens

annaeslnudanisignng

& o

3.2.2 dayganugiurasguiaiale Hun e 90y amnzeanesnng (G13)

&9 u

3.2.3 TayanAnm lawn 4119284 Y-chromosome IAZIANL

3.2.4 LATRINAN T UNISIA
a’l dif dl Yo ¥ a o Yo ad
Futlanlesuniadnnddaas185un1989991 Y-chromosome 1agind Fluorescence

in situ hybridization (FISH) Ingiaguasdunaun1sngIanasl

iwsasflauazihenildlunisasaa

CEPY (DYZ1, Satellite Ill) Spectrum green (Cat. No. 32-132024, Vysis, USA)
Paraffin Pretreatment Kit Il (Cat. No. 32-801210, Vysis, USA)
DAPI (Vysis, USA)

Xylene

Ethanol (70%, 95%, 100%)

Purified water

Coplinjar

37 °C, 73 °C and 80 °C water baths

Micropipette and tips

Microcentrifuge tube

Denaturation/Hybridization Unit

NN9LA3EN Pretreatment solution

uduneuniaiin paraffin @8nann slides tne

sl%‘éﬁm Paraffin Pretreatment Kit Il (Cat. No. 32-801210, Vysis, USA)
L‘Vlfl’mﬂ Pretreatment solution 50 ml &<’k Coplin jar

11 Coplin jar Tan9l37gnaun (water bath) GesisgnunnRldn 80+ 1 °C (Inasiasliuilad

ArunH 1N WinAu 80+ 1 °C asvniauaziii slide laashl)

QW % o Y v o
Aaenuasanlguan 1 du
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N15LA38N Protease solution

Wudupauniinissiasllsmiu Ine

L‘Vlfmm Protease buffer 62.5 ml aglu Coplin jar

11 Coplin jar WanslAfienain (water bath) Fasagaungillii 37+ 1°C (laadasliuiladn
qnunRIT winu 37+ 1 °C a3ariewiiazih slide ldadlyl)

14 Protease 250 mg (1 tube) li Protease buffer %ﬂgﬂﬂmﬂgﬁ15ﬁ 37+ 1°C

,i’ % o Y v o
Ntemnasanldudn 1 9u

=

NTLATENUILTENE (Purified water)

élzﬁ'ﬁ’]‘i_@‘z\gw"ﬁf 50 ml @<l Coplin jar

N5LAseN Post-Hybridization Wash Buffer (2X SSC/0.3% NP-40)

rinen il
® 100 ml 20X SSC, pH 5.3
® 347 m| Purified water
® 3 ml NP-40
® 1000 ml Final Volume

UNNEAINAINAN TN

I pH 1898198z a 8 NgUNATes Tnald pH meter
15U pH W lAseudne 7.0-7.5 Tag 141N NaOH
dFuiBunahen Wiy 1 anslegldiinsgns
o4 e
athenleduganisldluuiazdu

annsniiutne e WA E 13 ngungiivasliuim 6 neu

a
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N15LA38N Probe

® 145U 1 slide Usznavumas

—_

N

® 1l probe
® 7yl  hybridization buffer
o 2l purified water

® 10l total volume

[
.

TUABUNITNN

N9LATEN slides NazNAFAL

v
v a

singuilaninu 1w paraffin blocks TRawALNg 2-3 pm TaeldA3as microtome

P v - v 1
o a a o/ a

v 1 v '
ARLTUHANAA LA a9 Tal1NLTanT Inafsaniuni a9 40 °C

9 q a

Y o

AaTuilen ladnty positively charged slides

]
=

11 slides Tl&lalsfuors

|
=

aU slides ANNAUNGUNYH 56 °C

qu slides T Xylene {luaan 5 WinngunRRes

o %’ %’/ dl = i// 1 2// k% 1
Mg ludunaun 6 an 2 A% Tnausazasald Xylene Tud

Dehydrate slides #4981 100% EtOH ({uioan 1 w1 figaumnivied ndsaniuindunaniidn

R
ANAI

14 slides Wiugis 1Enan 2-5 w1

NN5LATaN slides pretreatment
94 slides a4l Pretreatment solution 7 fRUUNH 80 °C uiaan 10 W

qu slides avlutniFga unan 3 win

° . JREY = = ¥ a <
U1 slides mim@@ﬂ@’mmmﬂeﬂﬂmmmqm
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4 !
tnthdauiunfneuy siides aanlagldnseawdrsedunuaanaes slides
N15LASEN Protease Pretreatment

qu slides a4lu Protease solution 91 9ruuiqd 37 °C luan 15 wid

s
a

qu slides avlutiiagns Wuwan 3 win
79 slides Tt daan 2-5 W

AUMBAUNITNA Hybridization: hybridization Tae’ld38 Co-denature with the HYBrite

Denaturization/Hybridization Unit

Dehydrate slides:
a. 4w slides a3l 70 % EtOH ({lunan 1w
b. 4x slides a4lu 95 % EtOH (unan 1w
c. qu slides #3114 100 % EtOH tfluan 1 w1
°v°rmazmwﬁﬂﬁ%ﬁuimﬂﬁﬂﬂiﬂu{iﬁ waztin 1 euutesnINLUIaeY heating surface 189

HYBrite system

'
= a a

B9 Melt Temp 91 ruuqd 73 °C uaz Melt Time 91 5 W%, Fi Hyb Temp 71 §runyi37 °C

q a a

and Hyb Time uaan 16 dalug

) dl o ] dl . . azdld o .
NATRIVNN ALY hybridization taeldnTAnszanialngs UL slides
eI Probe 10 ul a9UU slide asanniiudla coverslip i

Seal coverslip fagl rubber cement

o . ANy v T .

11 slides NAdNgnszL91N19 co-hybridization

slides nlsindngdunaunisdssialyl

AUABUNITLATENUILENRY slides

I 2X SSC/0.3% NP-40 70 ml a4lu Coplin jar

a

v 1
714 Coplin jar aaluansinguugil 73+1°C atinatien 30 wininaurin 14

a

AarneNuasann a1 51

a v

1N 2X SSC/0.3% NP-40 70 ml a3l Coplin jar anlu fsldngmumniies

a

YUARUNITAN slide

9N rubber cement 88NANLNY slide uLazaNadlutingn 2X SSC/0.3% NP-40 lwiEianisg

v
a v ° o

o o . LA I . ¥ t% ~ A £
1'31/]@104‘1)]@] AN NN slide LLN‘H@‘H"] AATLLTLLNY slide 1q®m\m@ﬂ 2-5 UM L‘W’PJSL‘VI

coverslip MQABBNANLLELY slide
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a

41 slide Al 2X SSC/0.3% NP-40 flsides13Tigaumnil 73+1°C i slide uaan 1-3
AT 970 slide usudun

wt slide 1¥lurinen 2wt (WulladngrumnRasinenegi 73+1°C

nsLeFEN slide LANM9ASIANAIANN hybridization

s stidelsusieludiflo

e DAPI 10 ml AsLuuhivieTassaLy slide uazilagag coverslip

111 slide Nllildaandag immunofluorescence Iaalld filter NNz AN

Teazliinangiil 3.1

gﬂﬁ 3.1 LARINANNTATIANN Y-chromosome 1aell4A35 Fluorescence in situ hybridizationiu
NIWUARAY Y-chromosome 7ifgaany wituAnweqndiaiuaad198guu nucleus 109

tubular epithelial cell #1[U (4NAIAL0)
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3.3 N559usINTaya (Data Collection)

a o v K Y Ly v

gansdudufifivsoumndeya Tuindeya wazmmasaunuanysaivesdeyaialils

u a

ATUEAUANNANWIUNFBINIS uazNBIAsidayasia

a o .
3.4 N159LASIEUTRYA (Data Analysis)
Mnsaeszidayalaenisnsnaiiiaruay Y-chromosome 7 positive 58311491 Renal Tubular

Epithelial Cells #ia1aia 1000 cells wafils tisnAuaneansnludeniunlefidus Tnaldgaasasil

Y-chromosome Rgany = QMU Y-chromosome 7 MF9aNLIN positive

(safidus) {119 U Renal Tubular Epithelial Cells Yiauua 1000 cells

o

wAZLeda N IHA1N13aMI9ANY Y-chromosome 61 positive 100% Tu positive control (%q@u
A a - - o % A o = X da
NANEAANNTANUVDNHTILAITATVIAINL Y-chromosome llﬂ 100 %) LU89AN NITAATULUANHULWIALING
o v o/ ng dgj dl v ?.// o [} ] d‘ [ o b4 ] ¥
1’1’]1‘1)1 mmmum@wimuu m@mmiumumumﬂu Y-chromosome VI’IELWVLN@’WNW?QEQNWU
Y-chromosome & 1unn°] cells @9 Renal Tubular Epithelial Cells 131a4684M11N1915udndanaas

Y-chromosome Mf139a ki lungunaaas (Adjusted cell count of positive Y-chromosome) tagildges

Adjusted cell count = Lafidusiuea Y-chromosome 91 positive (NguFnating) x 100
of positive Y-chromosome \afidusiuas Y-chromosome 91 positive (NguALIAN)
(lafidus)

\wasidusiaas Y-chromosome 71 positive (NguAILIAN) A8 iafidusiaad Y-chromosome

positive lutiuiia lanasdileaengnldiilu Positive control
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NANISIRE

4
N

4.1 TayaNuzIu

lifeu unanAn n.A.2543 T fuene w.A.2550 lsananunaqiasnsniiigiased
sunnsUgndngla 175 selusunilfigusemedldiunislgndnelaanndusanatadu
fmee 39 11e TiFunnnianZlaviaan 55 aks TnaRduilelafldninaeilunisdadenidnan
Ainmn 12 3y Tmmn_iqLﬂuﬁmﬁ’f@ﬁﬁqmﬂuﬂzﬁmmuau druan 430 uar Tuifeiinanidy

{ o 1 o z = a o d’l
NQANAIBE MUY 8 1u laadsnuaziatnfell

XX . X J
Fuide o lunguacuan TuR 1
wanangilaeene ang 60 1 deldFunissinladnsdiraeanuaztinlanls densaania
WENTINE HANITATIANNNENTINE in1satiadedniili Urothelial carcinoma in situ of
4 L 2 P S o x g a
renal pelvis tadanTuiie il uTwiategge IR LT HaTH Y-chromosome 19134

indwieiinflunguadunnlug Positive control Aag17 4.1

.-g,_- e i ¥ 3 : ) e B : A
917 4.1 uansnaTuiielavesdilaanguacuANIed 1

(positive control) HANT

o

ANUNIaNENEINeNANase LTl Urothelial carcinoma in situ of renal pelvis @uiiialn®

P M fludqunlng
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z X . 2

Fuilelalunguaduan Tun 2

wxnangiloeudgs a1y 49T alaFunisdinladretrasenuaztinlanls dinsna
NNNENBINET HaNTTATIAN1eanedananlfnnsaiiadeadnidlu Renal cell carcinoma Tuiile

Ao XX g o - I SN < o X X X :
Uifluguilereadnige iwadluduilleiazlaiil Y-chromosome 191atihduitlaliniungs

AauAN LS Negative control Aegilfl 4.2

917 4.2 uansnatuilelnaasdiloanguAduAns e 2 (negative control) HANIS

a U

ANUNNNLNBINEIRASe9LTI4 Renal cell carcinoma 3uiialantinun iludauilng

Fuilelnlunaguaauam Tui 3

dhsnanniiaemne ang 27 1 Selhedanlselaaneies anlselapadeldsunis
Aase91flu Focal Segmental Glomerulosclerosis (FSGS) ldfuniswanlaniaduiaen
pfausnisleiiien anman 1 n.a. 2543 uazldFunislgnanelaeiin cadaveric  kidney
transplantation Lﬁl'ﬂffuﬁl 20 1n37AN 1 W.A. 2550 Han19m399 HLA mismatch 2-1-1 Han"9

77948 Crossmatch B cell IgM positive PRA 0% Blood group A
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=

gl ldfunisisanalaanngui ang 42 T Geanessnaainniazidanaanluanes

1 1
=

= o o o % o Ao aa A o Y o o
uﬂfymm'mmumwmziﬂmmﬂu‘tmwmma 72AU FFuATIANUNaLINT LN T Aa Ty

'
a o ] =

T99NENUNAWINTL 0.7 RAANTNABLATANT UWATIZAY T5uATIARRUNAUNNTHIFAA AN
1 o a a o 1 aa dl dl Yo 1 A . . .
WINAU 4.8 NARNTNFADLATART azﬂmmmimmim‘ummqﬂmﬂmmm@m (ischemic time)
15 T4
aa Qy dy dI Yar [ [
HAN9IAFIANWNENEINENTDTULEe IaEsFTuntsanglanie Tuduusnudsnisign

tele (allograft biopsy at day zero) lWnnsatiadadnuilu Acute tubular necrosis AgL

4.3

317 4.3 uannaTutalnIevdiaanguAILANIIET 3 NANTIBIUNNNENTINEN

o

Aaaedili Acute tubular necrosis
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Fuilelnlunguacunn Tui 4

dwnanngtlangna ang 35 T delhadanlsalanne dass arnlsalmdsdaldsunig
3fadudilu Diabetes nephropathy (DN) léiFunisilgnenelaaiin cadaveric kidney
transplantation TR 11 §u31A% W.A. 2544 HaNNIAIIA HLA mismatch HAN19RsA

Crossmatch PRA % Blood group O #3317 4.4

317 4.4 uananaTualnIediaangNAILANIET 4 NANTTBIUNNINENTINEN

o 1

Aaaeduili Acute tubular necrosis

v

NrwielandnsanlunisAnengusinednerivdn uile 3u Inaduguielanléiu

©

naazlanieudanisdgnanels slaus 30 Ds 142 44 Iuillausavau lHiunnsitadelng

1
=

wensunned dutlsenaudon Fuilanlaiunisiiadudnilu (uazBuananisiiady glan
NIAKNUAN)
1. Acute tubular necrosis A114914 2 T4

2. Borderline tubulointerstitial rejection AU 2 TU



39

Acute cellular rejection A 1UW 1 T
Cyclosporine nephrotoxicity 11914 1 1w

Chronic allograft nephropathy 1191 1 T

S T

IgA nephropathy 11 1 T

Fuilelnlungusinedne Tufl 1

dmnanngtlhetne a1g 411 ehudaalsalaneidess anlseladaddlizuns
Afadaddlu Hypertensive  nephropathy  waziismiszansamnaelsaandn (epilepsy)
Ankylosing spondylitis wag Aortic regurgitation 1Fsunnaaniamaduaenaiausnidie
Fufl 13 noaan T we. 2546 uazldFunisigninelnafin cadaveric kidney
transplantation L:ﬁi@fjvu‘ﬁ 12 4n9AN T W.A. 2550 NaN1TATIA HLA mismatch 0-0-0 NaNNT
;739 Crossmatch B cell IgM positive PRA 0% Blood group B

gihalafunisuzanalaainguds ang 55 U avanaspsainaazidulaialuanes
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1
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wAnuaziiaeneanludues (intracranial hemorrhage with rupture aneurysm) <ail T5UA

)

I
% =

withuilausniudnsnn s lulsanenunawingu 0.7 iaaniusiendans uazs=iy T5uAse
Riureunstidalneenviniy 2.2 Sadnsusiewndans szazinanilafldfunisgndngein
1A9n (ischemic time) 24 ‘ffﬁm

frlagldsunisianziuiielannevdentsgnangla 90 Suiilesannsziudsueiien
fluga HANNIMIIANNNEBANENTasTILEe A InnATiaded i Acute  tubular injury,

Borderline tubulointerstitial lesion. ﬁ\‘lgﬂﬁ 4.5



317 4.5 usasnantsnensInenvesTuilelndiaangusiaatne@un 1 Telinng

a

Anadadilu Acute tubular injury, Borderline tubulointerstitial lesion.
Fuiilelrlungusaedng Tufi 2
shsnangihegny ey 65 T dethudaelsalanuidest anlsaladsdalilinay
anip uazilsatlszandamnaalanunmnu aruduladingeuarlaiuluaengs 165unns
wenlamaduidesessusnile 5ul 1 nangnea T w.a. 2547 uaZldFunsUgninglaeie
cadaveric kidney transplantation flegud 7 NNAIWUS T W.A. 2549 UAN1TATIA HLA
mismatch 1-1-2 HaN17M39a Crossmatch negative PRA 0% Blood group AB

filaelfFunnsuzanalaangudis ang 45 1 Geanasniaainniaenaanluanes

1 1
=

(intracranial hemorrhage) se#U F5uATIRARWHaWINFUT SN Fa Tulsenenunawindu

'
o =

0.9 FaANSUABLATARNT LATILAL T5uATIRRATUARUNNTH A lRaanWINTY 1.0 Radniuse
WTART svenand lan laFunislgnineanniaen (ischemic time) 24 Galus
L Yar a’l d’l o 1 o dl o dnl/ =l a
dilhalafunisiansauilalaniandsnislgnonele 64 Jutleasannszdudiuesian
fluge uanismsranisnenganenaesduileln Wn1siadudniily Regenerative phase of

tubular injury g 4.6
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U7 4.6 wansnantaneFInenvesTwie lnfiloanguinetnedui 2 G9linig

a k1l
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Ataaa91iu Regenerative phase of tubular injury

Xy Coa X
Fuiida lnlungusiating 3un 3
wrnrangiaaaie ang 26 I Gilaadaelsalaanazess aanlsalanndalazunis

Aasad1flu Focal Segmental Glomerulosclerosis (FSGS) lafuniswanlaniaduiaen

v
o

pFausnidatnan unsan U w.a. 2543 uazldfunisignonelaaiin cadaveric  kidney
transplantation 1HaduN 20 1n31AN T W.A. 2550 HAN1IMTIR HLA mismatch 2-1-1 HaNTT

79948 Crossmatch B cell IgM positive PRA 0% Blood group A

1
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gilaelffunnsusanalaangudis ang 42 T Geanesngainniaziaaneanuanes
= [ o o o o dolz = ad dl o Y o o
Atfoymnanndumreineda lulsmeuna sziu TiuAseftuiawsniudtinesaly

T9NENUNAYINAL 0.7 RAANSNAATANT WATILAU T5UATIARDUARUNTHIFAAIADEN
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1 o a a o ] aa dl all VYo 1 A . .
Winriu 4.8 Ha@aniusendans szaziaanlenlaiunisignaieanaiaan (Ischemic time)
15 Falag

v Vo AE, ‘31’ o J o nﬂl o da‘/ = a
ﬁ;jlﬂ')ﬁlvlfﬂﬁ“i.lﬂ’]ﬁ‘lﬂ’1ZﬂuLuﬂilﬂﬂqEl‘l/?@\m’ﬁ'ﬂ@ﬂﬂ’]ﬁllllﬂ 130 VULUAIRINTEAL TTHATLRR

a aa Qsl dsll 2% aa [ 1 .
UUGN HANTTATIANNINeNEIne1esduiileln 1¥n1sadadadniiu Borderline

tubulointerstitial rejection and regeneration of tubule ﬁ\‘]g‘ﬂﬁ 4.7

39 47 waasnan1snensInenvesTuilelndiaangusiaetnemun 3 delinng

a

a1

Anaaa9118u Borderline tubulointerstitial rejection and regeneration of tubule

X % e X d
Fuielnlungusiaetng Tui 4
wnnangiaeane a1y 61T dvthadaelsalnnaizei anlsalamndeldiunig

Atiadeidniilu Diabetes nephropathy wardlsalszansiaiiuma WML ANAUTATRES

IFunisvanlamaduiaenaiausnile un 21 waeRnieu T w.a. 2548 uazldiunisgn
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dne'lmafie living related kidney transplantation Waduf 24 wsneu I w.A. 2550 nanng
#7792 HLA mismatch 1-2-2 6an19/A7A Crossmatch Negative PRA 0 % Blood group B
filaglFFunisisanalaandues ang 53 1 (n9981) Blood group O $¢AL H5uesLa
AduneunINndin leeanwiniu 0.75 Nadniuselndans
v Yo z é‘l o ' o tﬂl o alnlx = a
filaelFunisansauilalaniaudanistgnaneles 142 Sullesainseduainasion
Huge 1.8 HaANFuAaLTARNT HANITATIANINNENEINeNTeTWlale THn1satadedily

Borderline tubulointerstitial lesion, proable acute tubulointerstitial cellular rejection. ﬁT\‘igﬂ

n4.8-9
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9317 4.8 uansuan1ane1sInanrastiuia lnfilaanguiaadineiui 4 9lvnng
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Afaaaq71ili Borderline tubulointerstitial lesion, proable acute tubulointerstitial cellular

rejection.
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7N 4.9 uansnanIeneFInenesduile lnglianguaaasneiun 4 39l9n0s

31agu9181 Borderline tubulointerstitial lesion, proable acute tubulointerstitial cellular

rejection.

Fuiitelrlungusaedne Tufl 5

sananilaeme ang 20 T deledanlsalaaneies anleelapadeldsunig
Afadrgilu Chronic  glomerulonephritis  Lazdlsntlszandamanaa Anusulaings uay
leFunistgnanelamiia living related kidney transplantation e 5 NNATWUE 1] W.A.
2550 NaN19M39R HLA mismatch 0-1-1 Nan17/TIa Crossmatch negative PRA % Blood
group AB
frlaelFFunsuianalaanndude ang 47 T (41901) Blood group B 726U Gt

Aunaun2Falaaanyintu 0.56 NaANSUADLATARNT
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grlaeldfuntsanzauiielanaudenisgnanals 101 54 Wesainudsnisilgn

dnele 2 e filseladaadulsadanlifuan uaslifuen isoniazid rifampicin

1 ¥
a

pyrazinamide uaz ethambutol nasaINiy FilaedseAvdsuesiaftiugeauu 6.5 Haaniu
FALATANT NANITATIANIINENTINENTa9Twidaln Tin1satadadnily Acute  cellular

rejection pagl 4.10

7UN 410  wamsnananenBInevesduielnisangusaetnagui 5 Gelinig

Anaagdiu Acute cellular rejection

x X C e X d

Fuiila lnlungusinating 3ui 6

wnangiosmne a1 29 1 @vthadaslsalannaEeds anlsalamndslineu
avip warlantszandapunanusulaiings wavlasiuluaengs Msunisvanlnnig

Wuiaanaiausniie  haw Juian U w.a. 2546 uarlaiunisdgnanelaaiin cadaveric
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kidney transplantation il il 26 NUATWUE T W.A. 2548 NAN19A399 HLA  mismatch

0-0-1 nan1smea Crossmatch B cell IgM positive PRA 0% Blood group O
frlaglgFunstianalnanngude eng 26 I Geanesmaainninzienseniuanes

(subdural hematoma) 761 35U AT ATWEBLINFLE N E AUl NN LN AN 1.5

o ] a o 1

NaANFUABLATANT WAYILAL TSNATIEADKABUNNTHNAAlRaanNAL 1.7 Raan5use
WIART sraznand lanldunislgninaunmiaan (ischemic time) 11 4919 30 Ww
L Yo : é’ o 1 o dl o da‘/ = a
gialdfunisazauiie laniandsnisdgningle 47 Jwilesannsydudiuesian
Huga 2.2 FaAniuFaLATans 1an19aIanIeneNganenaesTuia e Iinisitadadn

Cyclosporine nephrotoxicity A9gL7 4.11

7N 411 wansnan1anenBInevestuie lngusangusaetnagui 6 Telinig

[

Aradadiu Cyclosporine nephrotoxicity
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Fuilelnlungusinetne Jufl 7

swnaniuasgns a1y 299 duledaelsalnaneiess anlsaladailiney
avip uarilantszandupunanusulaiings warlasiuluaengs Msunisvanlnnig
dudenafousnidde  Weu Tunan 3 wa. 2546 uazldFunsgnanglaiin cadaveric
kidney transplantation e 26 NHUAIAUS T W.A. 2548 NAN13M99a HLA mismatch
0-0-1 Han17mTA Crossmatch B cell IgM positive PRA 0% Blood group O

filaelFFunnianalaanniuds ang 26 T Teanesmaainniazidensanlugnes
(subdural hematoma) 361 B5uATIeRTWTaLINTLIEN N E lulseneNLNaWinTL 1.5

[% ] a o |

TRANSUARLATANT WATILAL TFUATIARARUARUNITNAGA lmaan Ty 1.7 Hadnsusa

a

WTaR3 sreizinaf lanldFunisgnaianini@an (ischemic time) 11 G919 30 Ww

) Yo Qﬂ/ i’ [ ! o dl o Ao a a
gl ldiunisansausielnnieudinislgnanels 137 Sullesannszdudiuesien
fiugq 2.2 Hadnuseln@ans nan1smsansnasaneueTuiels Wnisanagaduiu

Chronic allograft nephropthy ﬁ\?gﬂﬁ 412

919 412 uaasnanenesInenaestuilalnfilaangusiaadinedun 7 delinng

a

[ %

Atage9Lilu Chronic allograft nephropthy
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Fuilelnlungusinetne Tufl 8
shananiaemne ang 38 T eledanlsalnaneies anlselanadeldsunis
3Tadit91iu Chronic  glomerulonephritis d3untsvlanlamnadudenaiausnidle weu
fuaan T w.a. 2543 uazldiunnsdgnanglaaiin living related kidney transplantation h
Fufi 15 WOHNIAN T W.A. 2544 NANI9AIIA HLA  mismatch  0-0-0 HANNIATIA
Crossmatch negative PRA 0 % Blood group O
. ai o

gilaldFuntsuanalaainguids ang 34 U (Wan9) sehU GiuAsafty  neunis

i
a

Ugnanale winfdu 0.8 Hadniuselndans svazina1ntanldfunislgninsainiaen
(ischemic time) 1 d2lu4
guaaldFunisianzauilalaniaudinisilgnaiale 30 Swiiasainaglungu

Protocol  biopsy s2AudsuATIaRNUAaUNNTIAZ A WinTL 1.8 RaanFufeindans nanis

(% %
a A

RIANNENBINEN 19T ULe s Tin193tiadadnilu IgA nephropathy fagilil 4.13

3171 4.13  uansman I anenBInevasiuile lndiaangusaatine@iug 8 delinnsanadudn

a4 U

lu IgA nephropathy
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4.2 9711491 Y-chromosome

o

° P 2 & - E) &

AU Y-chromosome ingaan luduiile nusasduldnanail

o dl z dlij J 4 !
1. A1uau Y-chromosome fingaanuluduilalalunguaounn THun

! v ¥ 4 !
1.1 A9U9U Y-chromosome ~ fingoanuludwilelnlunguacuan 3uil 1 (positive

6

control) WiNriL 56 afidus fagiln 4.14

gﬂﬁ 414 LARANHANITATIANN Y-chromosome (@uﬂmﬁm) 1AaIN174R9NADY
4 v v 1 1
immunofluorescence Iu%w,ﬁ@ﬂziumuqm TN 1 (positive control) Imel Y-chromosome #

pavanuazwiniiuqnad9Amanatjuy renal tubular epitheliai cell AR

1.2 41U9% Y-chromosome Nngaanulutiuiialalunguadunn Tui 2 (negative

control) Wi 0 wlasidus Fagili 4.15
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717 4.15 LAAINANITATIANT Y-chromosome Tnannsdaandas
immunofluorescence  TWauIlNgNAILIAN TuN 2 (negative control)  Iag Taiwy Y-
chromosome Naziwiniilugnad 9@ ilianatui renal tubular epitheliai cell AR

1 2 ¥ v !
1.3 A7U3U Y-chromosome  Mingaanulusuiialalunguadunn T 3 (negative

o <

control) Winfiu 0 Llesifius Aegn 4.16
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717 4.16 WAAINANITATIANN Y-chromosome Tnuntsdesndns

immunofluorescence lu@uianguAILAN TUN 3 (negative control) Taeimsaa laiwu Y-

! v
chromosome Mazwiuliuanadn9@1lianatjuy renal tubular epitheliai cell #1418

1.4 719U Y-chromosome ~ Ningaantluduiialnlunguaiuns 3ui 4 (negative

o <

control) Winfiu 0 wWasidus AsgLn 4.17
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U 4.17 WAAIKANITATIANT Y-chromosome Inennsdesnans

4 v v 1
immunofluorescence Glu?ﬂw,ﬁ@miumuau TUN 3 (negative control) Tnemgaa ladwy Y-

chromosome Naziwiniiluqnad 9@ lianatuy renal tubular epitheliai cell ANHY

2. A7U3U Y-chromosome Naissanyluduiie lalungusiasing leun
2.1 a9l Y-chromosome insaanylutiuilalnlungusiaaeing Fun 1 windu 0.8
T < o -dl o = o o ! Adl
wasidusl uazileiinaufsauinauliudndauaes Y-chromosome 7igsant
iU positive control (Adjusted cell count of positive Y-chromosome) Winfiw

1.43 wlofidus Asgn 4.18
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319 4.18  uAAINANIIATIANT Y-chromosome  (gnAsa119) Taein1saadndas

¥ v v 1 1
immunofluorescence Elu?ﬂuLﬁﬂﬂ@:illﬁT’m&i’N 3uN 1 1me Y-chromosome NATIANLAL LT

\uqnadne@iliznatguy renal tubular epitheliai cell A11EY

2.2 419U Y-chromosome Nagaanylugiuiie o lungusnating un 2 wiariu 0
6 < o dl o = o o 1 ql'

SR LL@%LN@VHﬂ’]?L‘]ﬁEUWlﬂ‘]_lﬂ?‘]_l’&ﬂ@fluﬂlﬂx‘] Y-chromosome 7NAFTI_anNL

iU positive control (Adjusted cell count of positive Y-chromosome) 7l 0

wafidus fagiln 4.19



54

71U 4.19 WAANNANITATIANT Y-chromosome Inennsdasndes

immunofluorescence TWiwilanguanatine Tun 2 laansaa Tdwy Y-chromosome Nz

v
wiiluanadnedilenaguu renal tubular epitheliai cell ANRY

2.3 AUl Y-chromosome Miasaanyuludiuilelnlungusaeting un 3 wiadu 0.2
wefidusd wazileninindIauiaudfudndanand Y-chromosome Ningaany
iU positive control (Adjusted cell count of positive Y-chromosome) Ll

0.36 asifius fagiit 4.20
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317 4.20 LAAINANIFAFIANT Y-chromosome  (gnAsA119) Taannsdasndas

a

v v v 1 ]
immunofluorescence Glu?ﬂul,ﬁ@ﬂzja\lﬁqmm 31N 3 1mel Y-chromosome NAFIaNLALLi

\luqnadne@i@ianntjiuy renal tubular epitheliai cell AR

2.4 49w Y-chromosome Nagaanuluduilelnlungusaeting Tun 4 wiaiu 0.2
o @ o dl o P o o ] dl

L asLgu6 LL@ZLN@VI’WH’H‘L?.E‘EI‘LILVIEI‘LITJ‘?J“LI’&W&’JH?.I@\? Y-chromosome 7NAFTIANL

i positive control (Adjusted cell count of positive Y-chromosome) Winfiu

0.36 wlafidius fagilin 4.21
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gﬂﬁ 421  WAANKHANITAIIANT Y-chromosome (qﬂm%m’n)‘lmﬂmﬁ‘dmﬂﬁm

immunofluorescence TWawlanguaaad1e Tun 4 g Y-chromosome NAsIaNUAZ LAY

S| 1 a A 1 . o al ?)/ a
Lﬂuammwmmmmuu renal tubular epitheliai cell 411U

2.5 a9 Y-chromosome issaantlutiuilalnlungusiaaing 3w 5 windu 1.4
< o dl o = [ 1 Adl

wafidus waniieninniaFauiaudSudndauaes Y-chromosome Aingaany

iU positive control (Adjusted cell count of positive Y-chromosome) Winfiw

2.5 lafifus fegihn 4.22
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gﬂ“ﬁ 422  UWAANHANITATIANT Y-chromosome (qﬂm%mq)‘lmﬂmizﬁmnﬁm

immunofluorescence Tuawlanguaaa1e Tun 5 1 Y-chromosome NAsIaNUAZ LAY

\luqnadns@ilianatui renal tubular epitheliai cell AR

2.6 412U Y-chromosome #agaany lutiwiie o lungusinating un 6 winiu 0
< L3 dl o = [ 1 dl

wafidus wasideinniaFauiaudSudndauaes Y-chromosome Aingaany

il positive control (Adjusted cell count of positive Y-chromosome) t1infid 0

iwafidus fagiln 4.23
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717 4.23 WAAIHANITATIANT Y-chromosome Inennsdesnans

v v v 1 1
immunofluorescence Iu%ut,ﬁ@ﬂzjwﬁfmﬂw 3uN 6 Tagmsa WL Y-chromosome Nay

wiuiluanadn9@isieatiu renal tubular epitheliai cell &1

2.7 419U Y-chromosome Nagaanylutiwiie o lungusnating un 7 wiaiu 0
o < s dl o = s o/ ] dl

SRR LL@%LN@W’]ﬂW?L‘]ﬁ?EULV]E‘LI‘]J?‘LI@@@’)WLI@\‘] Y-chromosome 7R3N

iU positive control (Adjusted cell count of positive Y-chromosome) infiu 0

wafidus fagiln 4.24
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U7 4.24 WAAIKANITATIANT Y-chromosome Inennsdesnans

v v v 1 1
immunofluorescence ﬁlu%ut,ﬁ@ﬂzimﬁq@ﬂw 3un 7 Tagmsa Tdwu Y-chromosome Nay

wiuiluanadn9@isisagiu renal tubular epitheliai cell A11RY

2.8 AU Y-chromosome Ningaanylutuiie lnlungusnetne Tui 8 wiadu 0
< o dl o = s o/ ] dl

SIEG T LL@%LN@W’]ﬂ’]?Lﬂ?EULV]E‘LI‘]J?‘LI@@@QWLI@\‘I Y-chromosome 7NRFTIanL

iU positive control (Adjusted cell count of positive Y-chromosome) il 0

wafidus fagiln 4.25
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U7 4.25 WAAIHANITATIAUN Y-chromosome Inennsdasndns

v v v 1 1
immunofluorescence Iu%w,ﬁ@miuﬁfmﬁw 3uN 8 Tauma TdwWu Y-chromosome Nay

wiuiluanadna@isieatiu renal tubular epitheliai cell A11RY
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agiluannsmsaTuliialanianeningILaznnsmsIan Y-chromosome 1AIA1979
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dl aa Qy dg/ v dl VYo 1 ¥
RN3T9N 4.1 N@ﬂﬁ?M?QQVIW\‘IWEI’]ﬁQV]F;I’WJ‘ﬂﬂ?juLu‘ﬂVL[ﬂH‘]JQE?]’Wﬂ%iﬂ?ﬂﬂ’]ﬁ‘ﬂ@ﬂﬂﬁﬂiﬁ]@’]ﬂa
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v a o ]

a =2 o o A !
vFanazaiugudeusrdndouananisngaany Malasiulon lusaditieyvals

Ql o

gilae | szeziann AN TN ANEN TR 98l etaslulan
e (1) WU Taslutan | nnemasnislsu
(wWafidus) | AuA1dne8s
(Uafidus)n
1 90 Acute tubular necrosis 0.8 0.71
2 64 Acute tubular necrosis 0
3 130 Borderline tubulointerstitial 0.2
rejection 0.36
4 142 Borderline tubulointerstitial 0.2
rejection
5 101 Acute cellular rejection 1.4 2.5
6 47 Cyclosporine nephrotoxicity 0 0
7 137 Chronic allograft nephropathy 0 0
8 30 IgA nephropathy 0 0

[

y . < o 1
graznaaasilgnanalnaufsiuanznsmadiuiie o)
¥

o o A 1 dl o @ e
» auuaditeyvialanasany nalaslulan(iasidus)

&

N duuetasEiayvialanasmany onalaslulan nneudanisliuiuAgneda(asigus)



uni 5
agUnan1s7ae anlsians uasTalduaLu

5.1 #gUNaN15IE

miﬁﬂmﬁmwwuuﬁﬂgmmmLsﬁ@@“lmﬂi:@ﬂmr]ﬂwma?mwu Y-chromosome 'l

Y a v a

FuitlalavesdiaedslFfunislgnanalaangusanataduinds Tnaldas fluorescent

a a o

£
[ %

L e a X X da . . A C
in situ hybridization RMNWEIFANTNUBITULUANNANLEUE Acute Kidney injury NLANENNNL

a o 14 ! qu dqj dl Vo aa o !
3 dUR @uimm mumwimummu%mmﬂu

1. Acute tubular necrosis IagIng9anL Y-chromosome 118/m51 0.71 TARFDLTARLED
yvialndruou 100 wad

2. Borderline tubulointerstitial rejection Ip8mTIANL  Y-chromosome Lu8msn 0.36

IARFALTARLEI ALV LAWY 100 LIRS

3

3. Acute cellular rejection Tneimsaanyl Y-chromosome ludfisn 2.5 LiagsaLias oy

yialnanuau 100 A

Tnaagd nsAneIUATIANUNANFIULBUTAS L INTTANAINNITATIANY Y-

a v a

QD d’j v d} Vo I v 4! [
chromosome lwainitlalnvasfilaeanedeldiunisgnanalnainguzaiagatluguds tne

(Y] [
A

1443 fluorescent in situ hybridization AMNNENTANNVRITULLENNAN UL Acute kidney

injury TW8m31 0.93 LiadFaTasIdayvialAa1uaw 100 mag

3

v
wazAgaR linuuanguresaadlanszgnainnismasaliny Y-chromosome  luau

a

dgj L dJ Yo ! dJ 3| ¥ a s .
e lmvesdianemeldiunistgnanalaangudaagatlugues Inel4a3 fluorescent in

A

v
|
. . . a X X da
situ hybridization AMNWUIERANTNUBITULLANN

AN#0Le Chronic kidney injury NwANFA9i

3 90m dulen

1. Cyclosporine nephrotoxicity
2. Chronic allograft nephropathy
3. IgA nephropathy
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5.2 anUsgnaLaztatguaue

ffgmﬂa‘zmﬁuﬁﬂmmm?ﬁﬂmﬁﬁ@L‘ﬁ'@mq@m Y-chromosone ﬁﬂmﬂg@g’mmm
fuefisanalald fuaemefidnsunisignangla Alsanenunaqinasnsal Tnamnaila Y
chromosome in situ hybridization IngiAIN N 289N1539891 MnHuANgLedEadaIn e
nszgnaesdfunstgnang lawAmnaass aasazmsaany Y-chromosome (eananndnemis)
lunendanmaedlafildsunsdgnaneanndidarameands Seluguilelnsananalsinasas
p37aNL Y-chromosome tiiavannlnzasdmdeasiiualastulan XX lugniziidanaasiia
TasTulon X uwaz Y

lunsinsnis i TudeWdanaunaies 2-3 Tuaseu ilefiarlilfiRanisiy
Haufuseaad Teaztinanienisullanaietaiildenuniiansiufeusuressadtu
uazuenaNtw A Ramans et

Fpndulilffenadisadafindu Wy wadiaiRenanvesdFusianalaiaiy
fane W lURlaR s unsUgnanedin ldnnsudanafiananaiflesannisadifndeatnari

°

winidnldegf wadiiayvalanaziilinsaany Y-chromosome Gailunauanansls

anszEpaelsufitlyminanismmaguialaaasdiloaaedeldiuntslgnanelnangizana

¥ a

dl [ Yar ng Aj o I o ! 4
GRSIIGIFIAIN LL@31@?‘]_Iﬂ’]?L@’]t“ﬁuLuﬂ1ﬂluQuLL?ﬂ°ﬂﬂﬂﬂq?ﬂQﬂﬂ”lﬂiﬁm’]ﬁm@\‘i"mﬂﬂ’]ﬁ“ﬂ@’ﬂﬂi‘w

a A Yo a QI 1 o dl Yas ' 1 d} =K dgj v o ]
HnenvesdFurianadadaludslanlafunislgnanauds aelunisfnstanefidunsaly

WU Y-chromosome  uansdn T waddadanaiadnlilegnadigiayviales  wanani

3

a

AARYNL tubular

a

anwuzaaadaaantnaidiniegvie lnaznudnsmuzaestonaes
basement membrane §1991N WAREAYVa A NANEUTTIAALASTADtatUie tubular
o 2 (-1 A rd‘ ' 14
basement membrane M1 Wanunsauen Winleanaaeanann waditayvielalé
=2 oA o |d| Yar a
NANSANE LI HnANguIesaad linszgnUsngeglnvediuidaialnainnis
FI39ANL Y-chromosome Tudulilals usinuziaas ldaiunsnmsaany Y-chromosome 161
VUK A W NT UL NHNENBANTNWANG 19T UINAZULNTULEANAN HIUEN1INENBINETN
R39ANL Y-chromosome WAA¥NUAAMEERAE #11130A999WL Y-chromosome TuTiuiie
TnnAnensannaiia Acute kidney injury wingaaldwy Y-chromosome TudwilaNAnens
ANTNTRA Chronic kidney injury LAZWANANRLTNINLR9 Y-chromosome NRTIANLITANL
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TayananIsaIuTuLiaragEilaa LAz

gilaanguasuANsIa 1 (Positive control)
Filaemne a1 60 T

NANNTIHADYNINNYNTANEN
Gross Examination:

I. Labeled as “left kidney”, the specimen consists of a left kidney measuring
10x5.5x4.2 cm, including ureter and renal pelvis, measuring 2.5 cm in
length, 0.7 cm in diameter. There is a cystic lesion at the upper pole,
measuring 2x1.7x1.1 cm. The renal capsule is previously removed, showing
roughly irregular surface without erosion. The stoma of ureteral margin was
closed by several suture materials. The ureter and renal pelvis are opened,
showing smooth and glistening mucosa without gross lesion and then the
enface ureteral margin is submitted. Sectioning along the renel pelvis and
calyx shows well-defened corticomedullary junction, smooth and glistening
pelvico-calyxial mucosa. The cyst is unilocalated lined by smooth and
gritening internal wall. The sectioning demonstrate a second unilocated cyst,
measuring 1.5x0.8x0.7 cm. locating at the upper pole 0.5 cm. from the first
cyst.

A = vascular margin

B = ureteral margin

C = the first cyst

D = the second cyst

E = sampling upper pole

F = sampling middle pole

G = sampling lower pole

H-J = sampling renal calunx and pelvis

K = sampling perihilar fat
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II. Labeled as “left ureter”, the specimen consists of a segment of ureter,
measuring 11 cm in length. 0.5-0.7 cm in diameter. Opening along the ureter
shows gristening and smooth mucosa.(L-N)

L = both resected magin

M-N = sampling ureter

lIl. Labeled as “periureter fat lymph node”, the specimen consists of four pieces of
fibrofatty tissue, measuring together 5x4x2 cm. (O-R)

O-R = sampling lymph node

Microscopic Examination :

I.  The section show several small nest, of malignant urothelial cells embedded in
the renal parenchyma, adjacent to the renal cyst. The cystic walls are
partially lined by flattened epithelium. The renal pelvis shows irregular
urothelial lining with irregular nuclear arrangement. These cells exhibit
enlarged irregular nuclei with visible nucleoli. The ureter margin is lined by
dysplastic urothelial cells, possessing stratified disoriented cells with
pleomorphic nuclei and visible nucleoli. No stromal invasion is detected.
Sampling of renal calyx and renal pelvis show focal dysplastic urothelium
without stromal invasion. The vascular margin is free from tumoe cells. No
further malignant cell is found in the samplings of renal parenchyma. The
perihilar fat demonstrates foamy histiocytic aggregate without lymph node

tissue present.

II. The section of both resected margins and sampling ureter show benign
urothelial lining epithelium. No malignant cell is found.
lIl. The sections of the peripedicular fat demonstrate fibrofatty tissue with focal foam

cell aggregation and hemorrhage, No malignant cell is seen.



Diagnosis :

1. (l) Left kidney including renal pelvis and ureter, left nephroureterectomy:
- Urothelial carcinoma in situ of the renal pelvis with cancerization into the
renal parenchyma at the upper pole of kidney.
- Presence of dysplastic urothelium in the ureteral margin.
- Free vascular margin.

- Renal cortical simple cyst.

2. (ll) Left ureter, left ureterectomy:
- No malignancy seen.

- Free both resected margin.

3. (lll) Fatty tissue (peripendicular fat):

- Patchy hemorrhage, no malignant present.
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FilaenauAILANIIET 2 (Negative control)
Faloevicga a1 49 T

NANNTIHADL NN TINEN
Gross Examination:

The specimen consists of a previously bisected left kidney, measuring 15x11x8
cm, including ureter, measuring 10x5 cm. There is a renal mass with well-
defined border, measuring 9.5x9.5x7.5 cm. Sectioning shows heterogeneous
soft golden-yellow cut surfaces intermixed with gray-white gelatinous area. The
mass is located at the upper pole. It is close to, but not invade renal capsule.
Sectioning along the ureter and pelvis shoes unremarkable mucosa. The
pelvicocalyceal system is not dilated. Representative sections are submitted as
follows:

A = vascular and ureteral margin

B = tumor with anterior renal capsule

C = tumor with posterior capsule

D = tumor with medial renal capsule.

E = tumor with lateral renal capsule

F = tumor with superior renal capsule

G = gelatinous area

H = lower pole of kidney

| = perihilar fat
Microscopic Examination :

The sections show tumor cells arranging in solid sheets interspersed by
sinusoidal vascular networks. These cells are characterized by round to
polygonal shaped, clear cytoplasm, distinct cell membrane and mildly

pleomorphic rounded hyperchromatic nuclei. Vascular invasion is not evidence.
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Ureteral and vascular resected margins are free. Its peri-nephric fat is not

noteworthy.

Diagnosis :

Kidney (left), nephrectomy:

- Renal cell carcinoma, clear cell type, Fuhrman nuclear grad Il, confined
within the capsule.

= Tumor size = 9.5x4.5x7.5 cm.

- No vascular invasion seen.

- Free ureteral and vascular resected margins.
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FilaenguALANIIET 3 (Negative control)
filaeneang 27 1

NANNTIHADLNINNENTANEN

Gross Examination :
The specimen consists of two pieces of needle-cored tissue, measuring

0.5x0.4x0.3 cm in length submitted in toto.
Microscopic Examination :

1. Light microscopy reveals renal cortical tissue containing 14 glomeruli.
No globally sclerosed glomeruli are included. All glomeruli reveal no
remarkable change.
There is mild interstitial infiltrate edema. The renal tubules show diffuse mildly
flattened lining epithelium. The glomerular arterioles and one interlobular

artery are within normal appearance.

2. Fluorescent antibody study reveals 15 glomeruli showing :

IgG = negative.
[gA = negative.

IgM = negative.
C3 = negative.
C1q = negative.
Kappa = negative.
Lambda = negative.
Fibrinogen = negative.

Albumin = negative.
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ADDENDUM :

3. Electron microscopy reveals a glomerulus with regular lamina densa.The
mesangial
cellularity is within narmal range, 1 to 2 cell per area. No deposit is found
in the mesangium and along the glomerular capillary loops.There is focal

effacement of the foot processes.

Diagnosis :

Kidney allograft biopsy:

- Acute tubular necrosis.

- BANFF score : GO 10 TO VO AHO.
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FilaenguAILANIIET 4 (Negative control)
filaeneang 35 1

NANNTIHADLNINNENTANEN

Gross Examination :
The specimen consists of a gray white tissue,1x1x0.2 cm in (kidney open

biopsy)
Microscopic Examination :

Light microscopy of kidney open biopsy reveals renal cortex with small amount
of medulla showing global sclerosis of few adjacent glomeruli. The rest about 60
glomeruli are not remarkable, however dilated urinary apace containing granular
acidophilic material is detected, often with partial collapse of glomerular
structure. There is fibrosis in the interstitium focally. Most tubules have
degeneration artifact however granular acidophilic material and necrotic cell are
often present in the tubular lumen. Red blood cells are occasionally evident in

the tubular lumen. Most arteries examined have no obvious change.
Diagnosis :
Kidney open biopsy:

- Light microscopy: Degeneration artifact with evidence of tubular necrosis, no

active tuberculous process seen.
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Filoengusiantinegneil 1 (Study group)
filosmneang 41 1

NANNTIHADL NN TINEN
Gross Examination:

The specimen consists of two pieces of needle-cored tissue, measuring 0.8 and

1.8 cm in length submitted in toto.
Microscopic Examination:

1. Light microscopy reveals renal cortical and medullary containing 10 glomeruli.
No globally sclerosed glomerulus are included. All of the nonsclerosed glomeruli
reveal no remarkable change. One glomerulus shows tubularization of the
parietal epithelium. There is patchy mild infiltrate fibrosis and tubular atrophy
interstitial infiltrate of the mononuclear inflammatory cells. More crowded in
perivascular regions. Few tubules in the same areas show apithelial cell casts in
the lumens. Calcification is observed in some tubules.Some tubules show
vacuolar degeneration.Many tubules show epithelial sloughing. One interlobular
artery is encountered showing moderata to marked reduplication of the internal

elastic lamina. The glomerular arterioles show no remarkable change.

2. Fluorescent antibody study reveals 3 glomeruli showing :one which is globally

sclerosed showing

IgG = negative.
IgA = negative.
IgM = trace mesangial staining.
C3 = negative.
C1q = negative.

Kappa = negative.



Lambda = negative.

Fibrinogen = negative.

Albumin = negative.
Diagnosis :

Kidney allograft biopsy:

- Borderline tubulointerstitial lesion.

- Acute tubular injury.

- BANFF score : GO CGO 11 CI1 T1 CT1 VO CV2
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Filaengusiantinegnail 2 (Study group)
filoeneang 65 1

NANNTIHADL NN TINEN
Gross Examination:

The specimen consists of two pieces of needle-cored tissue,measuring 1.1 and 2 cm

in length submitted in toto.
Microscopic Examination:

1. Light microscopy reveals renal cortical and medullary containing 11 glomeruli.

No globally sclerosed glomerulus are included. All glomeruli reveal no remarkable
change.

There is patchy mild infiltrate fibrosis and tubular atrophy with an accompanying mild
interstitial infiltrate of the mononuclear inflammatory cells. Few nonatrophic tubules in the
same area show mild lymphocytic infiltrate, 1-2 cells per cross-section. Some tubules
show slightly flattened epithelial cells and apoptosis. No viral-induced cytologic change
is present. The glomerular arterioles are within normal appearance. Part of a muscular

artery is encountered showing mild fibrous intimal thickening. No arteritis is present.

2. Fluorescent antibody study reveals 0 glomeruli showing :

lgG = negative.
IgA = negative.
IgM = negative.
C3 = negative.
C1q = negative.
Kappa = negative.

Lambda = negative.



Fibrinogen = negative.
Albumin = negative.
ADDENDUM:

Staining for C4d is negative.

Diagnosis:

Kidney allograft biopsy:

- Minimal non-specific tubulointerstitial change.

- Regenerative phase of tubular injury.

BANFF score: GO 10 T1 VO CV1 AHO MMO.

Negative C4d staining.
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Filoengusiantinegnail 3 (Study group)
filosmneang 27 1

NANNTIHADL NN TINEN
Gross Examination:

The specimen consists of a piece of needle-cored tissue, measuring 1.8 cm in length

submitted in toto.
Microscopic Examination:

1. Light microscopy reveals renal cortical tissue containing 19 glomeruli. No globally
sclerosed glomeruli are included. All glomeruli reveal normal to mild widening of
the mesangial area with normal mesangial cellularity. The glomerular capillary
loops are not thickened. There is patchy mild interstitial fibrosis and tubular
atrophy with an accompanying mild to moderate patchy interstitial aggregate of
the mononuclear inflammatory cells. Mild lymphocytic infiltrate is observed in
some nonatrophic tubules.Some tubules show red blood cells and epithelial
debris in the lumens. Many tubules show distalization of the tubular epithelium.
Calcification is observed in a few tubules. The glomerular arterioles and one

interlobular artery are within normal appearance.
2. No tissue for immunofluorescence is obtained.
Diagnosis:
Kidney allograft biopsy:

- Borderline tubulointerstitial rejection and regeneration of tubules.

- BANFF score = GO0 CG0O 11 CI1 T1 CT1V0 CVO AHO MMO.
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Filoengusiantinegnail 4 (Study group)
filosmneang 27 1

NANNTIHADL NN TINEN
Gross Examination:

The specimen consists of two pieces of needle-cored tissue,measuring 1.3 cm in

length submitted in toto.
Microscopic Examination:

1. Light microscopy reveals renal cortical and medullary tissue containing 12
glomeruli.

One globally sclerosed glomerulus is included. All of the nonsclerosed glomeruli reveal
no
remarkable change. There is patchy mild infiltrate fibrosis and tubular atrophy and
patchy
interstitial infiltrate of the mononuclear inflammatory cells and few eosinophils, less than
25% of the presented cortical tissue. A few nonatrophic tubules show mononuclear
leukocytic infiltrate.

The glomerular arterioles and one interlobular artery are normal appearance.
2. Fluorescent antibody study reveals no glomeruli.
Diagnosis:
Kidney biopsy:
- Borderline tubulointerstitial lesion,probable acute tubulointerstitial cellular

rejection.

- BANFF score = GO CG0O 11 CI1 T1 CT1 VO CVO AHO MMO.
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Filaengusiantinegnail 5 (Study group)
filosmneang 30 1

NANNTIHADL NN TINEN
Gross Examination:

The specimen consists of two pieces of needle-cored tissue, measuring 0.3 and 1.1

cm in length submitted in toto.
Microscopic Examination:

1. Light microscopy reveals renal cortical and medullary tissue containing 2
glomeruli.
No globally sclerosed glomeruli are included. Both glomeruli reveal no remarkable
change.
There is interstitial infiltrate of the mononuclear inflammatory cells and numerous
eosinophils.
Some tubules show mild tubulitis in PAS staining section. Two arterioles show eccentric

nodular hyaline change. One interlolar artery is present showing no remarkable change.

2. Fluorescent antibody study reveals 3 glomeruli showing :

IgG = negative.

IgA = negative.

IgM = trace mesangial staining.
C3 = negative.

C1q = negative.

Kappa = negative.

Lambda = negative.

Fibrinogen = negative.
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Albumin = negative.

Diagnosis:

Kidney needle, biopsy:

- Acute interstitial inflammation with prominent eosinophils, borderline or early

acute cellular rejection versus acute interstitial nephritis.

- BANFF score = GO CGO I3 CIO T1 CTOVO CVO AH2 MMO.
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Filoengusiantinegnail 6 (Study group)
filoemneang 29 1

NANNTIHADL NN TINEN
Gross Examination :

The specimen consists of 4 pieces of needle-cored tissue, measuring 0.2,0.5,0.6

And 2cm in length.Submitted in toto.
Microscopic Examination:

1. Light microscopy reveals renal cortical and medullary tissue containing 12
glomeruli.

One globally sclerosed glomerulus is included. Four of the nonsclerosed
glomeruli reveal

Periglomerular fibrosis with leukocytic infiltrate in the surrounding interstitium.
The other glomeruli show no remarkable change. There patchy nearly diffuse
interstitial fibrosis and tubular atrophy with an accompanying marked patchy
interstitial infiltrate of the mononuclear inflammatory cells, more prominent in the
medullary tissue which focal extravasation of red blood cells is encountered.
Two areas show moderate lymphocytes and monocyte infiltration among the
tubular epithelial cells. The glomerular arterioles and one interlobular artery are

within normal appearance.
2. No tissue for immunofluorescent study was submitted.
ADDENDUM:

3. No glomerulus is present for electron microscopic study.
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Diagnosis:

Kidney allograft biopsy:

- Extensive chronic tubulointerstitial lesion with heavy leukocytic infiltrate
suggestive of chronic allograft nephropathy with focal mild tubulointerstitial
rejection.

- BANFF score = GO CGO0 13 C13 T2 CT3 VO CVO AHO.
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Filaengusiantinegneil 7 (Study group)
filoemneang 29 1

NANNTIHADY NN TANEN
Gross Examination:

The specimen consists of 4 pieces of needle-cored tissue, measuring 0.2,0.5,0.6 and

2 cmin length. Submitted in toto.
Microscopic Examination:

1. Light microscopy reveals renal cortical and medullary tissue containing 12
glomeruli.

One globally sclerosed glomerulus is included. All of the nonsclerosed glomeruli reveal
no
remarkable change. There is patchy mild infiltrate fibrosis and tubular atrophy with an
accompanying mild interstitial infiltrate of the mononuclear inflammatory cells, 10%
approximately. Some tubules show intratubular calcification. Many the tubules contain
red blood cells and red blood cell casts Lipofuchsin pigments are occasionally found in
tubular epithelium. No tubulitis is present. The glomerular arterioles are Within normal

appearance. No larger artery is present.

2. Fluorescent antibody study reveals 5 glomeruli showing :

1IgG = Negative.

IgA = Negative.

lgG = Mild mesangial staining.

C3 = Moderate staining in arteriolar wall.
C1q = Negative.

Kappa = Negative.
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Lambda = Negative.

Fibringen = Negative.

Albumin = Negative.
ADDENDUM:

3. Electron microscopy reveals no glomerulus. There is patchy interstitial edema

and fibrosis
with atrophic tubules. Focal tubular cell loss is encountered. No viral particle is
identified.
Diagnosis:

Kidney allograft biopsy:

- Focal tubular calcification, probable cyclosporine nephrotoxicity.

- BANFF score = GO CGO I1 C11 TO CT1 Vx CVx AHO.
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Filoengusiantinegnail 8 (Study group)
filosneang 38 1

NANTTIUADLINIINEINTINT
Gross Examination:

Specimen consists of a core of renal tissue, 0.9 cm in length.

1. Light microscopy of kidney needle biopsy reveals renal cortex containing about 9
glomeruli. Most glomeruli reveal normal mesangial cellularity and matrix areas
with thin capillary walls. A small focus of fibrosis bearing atrophic tubules is
event. Most tubules appear degeneration however no tubulitis is present. Few

arterioles and intralobular areteries examined are not remarkable.

2. Fluorescent antibody study shows IgA (trace) deposits mesangial areas,

scattered in all 2 glomeruli.
Diagnosis:
Kidney needle biopsy:
- No evidence of rejection seen.

- Unremarkable glomeruli with trace deposits of IgA and chronic

tubulointerstitial change, small focus.
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