List of Abbreviations

ACS
AKI
ATG
BFGF
B-GAL
B2M:
BU
CBBs
CR

CY

DC
DLI
DMARD
DFS
EBV
ECP
EDSS
EPC
EFS
EBMT

ES
ESRD
EULAR
FA
FAH
FISH
FL
G-CSF
GD
GFP
GH
GM-CSF

American cancer society

Acute kidney injury

Antithymocyte globulin

Basic fibroblast Growth factor
B-galactosidase

B2-microglobulin

Busulfan

Cord blood derived embryonic like stem cell
Clinical remission

Cyclophosphamide

Dyskeratosis congenital

Donor lymphocyte infusion

Disease modifying antirheumatic drug
Disease free survival

Epstein Barr virus

Extracorporeal photochemotherapy
Extended disability status score
Endothelial progenitor cell

Event free survival

European Group for Blood and Marrow
Transplantation

Embryonic stem cell

End stage renal disease

The European League against Rheumatism
Fanconi anaemia

Fumaryl acetoacetatehydrolase
Fluorescent in situ hybridization
Follicular lymphoma

Granulocyte colony-stimulating factor
Gaucher's disease

Green flourscent protein

Growth hormone

Granulocyte macrophage- colony stimulating factor



List of Abbreviations (Cont.)

GPI . Glycosylphosphatidylinositol
GVHD . Graft versus host disease

GVL . Graft versus leukaemia

GVT . Graft versus tumour

HbS : HaemoglobinS

HCT : Hematopoietic cell transplantation
HD : Hodgkin's disease

HDIT . High dose immunosuppressive therapy
HESC : Human embryonic stem cell

HLA : Human leukocyte antigens

HDC . High dose chemotherapy

HSCs . Haematopoietic stem cells

HSCT . Haematopoietic stem cells transplantation
HSV . Herpes simplex virus

HU : Hydroxyurea

IBMR . International Bone Marrow Registry
ICM : Inner cell mass

Ig : immunoglobulin

IgA - Irnmunoglohulin A

19G : Immunoglobulin G

IgM : Immunoglobulin M

IHC . Immuno histochemistry

INF . Interferon

IPI . International Prognostic Index

IPSC . Inducible pluripotent stem cell

IS . iImmunosuppressive

ITP : Immune thrombocytopenic purpura
IV g . Intravenous immunoglobulin

JIA . Juvenile idiopathic arthritis

KIRs . killer immunoglobulin-like receptors
LDH . Lactate dehydrogenase

LIF . Leukemia inhibitory factor

LVL . Large volume leukapharesis



List of Abbreviations (Cont.)

MAPCS
MDP
MDS
MEFs
MES
MHC
MLD
MM
MMF
MRI
MS
MSC
MTX
MUD
NCCN
NCI
NHL
NHLBI
MPS
NK cells

NOD\SCID

OS
PBPCs
PBSCs
PCP
PFS
PNH
PTLD
RA
RAD
RF
RPTCS

Multipotent Adult progenitor cells
Marrow donor program
Myelodysplastic syndromes

Mouse embryonic fibroblasts

Mouse embryonic stem cell

Major histocompatibility complex
Metachromatic leukodystrophy
Metanephric mesenchyme
Mycophenolate mofetil

Magnetic resonance imaging
Multiple sclerosis

Mesenchymal stem cell
Methotrexate

Matched unrelated donor

National comprehensive cancer net work
National cancer Institute
Non-Hodgkin's lymphomas
National heart, lung, blood, institute
Mucopolysaccharidoses

Natural killer cells

Non obese diabetic severe combined
immunodeficient

Overall survival

Peripheral blood progenitor cells
Peripheral blood stem cells
Pneumocystis carinii pneumonia
Progression free survival
Paroxysmal nocturnal hemoglobinuria
Posttransplant lymphoproliferative disorders
Rheumatoid arthritis

Renal tubules Assist device
Rheumatoid factor

Renal proximal tubule cells



RSV
SAA
SCID
SCN
SCT
SDF-1
SLE
Sp cells
SSc
TBI
TBV
TCD
TCR
TGF-B

TNF-alpha :
TOPGARE :

TRM
UCB
UB
VEGF
VHL
VOCs
VOD
VZV
WAS

Respiratory syncytial virus

Severe aplastic anemia

Sever combined immune deficiencies
Sever congenital neutropenia
Stem cell transplantation

Stromal cell derived factor-1
Systemic lupus erythrematosus
Side population cells

Systemic Sclerosis

Total body irradiation

Total blood volume

T cell depletion

T cell receptors

Transforming growth factor B
Tumour necrosis factor
Transplantation ~ procenitor  cells
regeneration Enhancement
Transplantation related mortality
Umbilical cord blood

Ureteric bud

Vascular endothelial growth factor
Von hippel lindau

Veno-occlusive crisiss
Veno-occlusive disease

Varicella zoster virus
Wiskott-Aldrich syndrome

and



List of Table

Table Subject Page

1 Characteristics of human hematopoietic stem 10
cells Cell-surface antigen expression

2 Different SC populations isolated from the | 54
Kidney

3 Infectious syndromes at various times after | 91
HSCT

4 Risk Factors for Early and Late Invasive| 93
Aspergillosis after Allogeneic HSCT

5 Recommended screening practices for| 104
pulmonary, cardiac, cardiovascular and renal
late complications after hematopoietic stem
cell transplantation (HSCT)

6 Staging for individual organ involvement in| 111
and acute GVHD

7 Overall grading system for acute GVHD 111

8 Classification of chronic GVHD 116




List of Figures

Figure Subject Page
1 | Mouse stem cell with flourescent marker 4
2 | Human Embryonic Stem cell colony on mouse | 4
embryonic fibroblast feeder layer

3 | (Pluripotent, embryonic stem cells originate as | 5
inner mass cells within a blastocyst

4 | Embryonic stem cell 8

5 Sources of progenitor cells for cardiac| 20
regeneration

6 | Showing results of stem cell therapy on| 37
normotensive rats after removal of 5\6 of renal
function.

7 | Plasma creatinine levels in the four groups of | 38
rats considered for the study during the 18 wk
of follow-up

8 | Acute tubular injury: role of endogenous and | 52
exogenous SC in repair. BM-derived SC may
enter the circulation and reach the sites of
tissue injury

9 | Acute glomerular injury: role of EPC and| 58
MSC in repair

10 | Three components of GVHD | 106
immunopathophysiology

11 | Two signals are required for T cell activation 107

12 | Potential mechanism of chronic graft-versus- | 112

host disease (GVVHD) induction

Vi




Contents

List Abbreviations
List of tables
List of figures

Introduction
Chapter 1 What are stem cells ?

Chapter 2 indications of haematopoietic stem cell
transplantation.

Chapte 3 In search of adult renal stem cells.
Chapter 4 contribution of stem cells to kidney repair

Chapter 5 stem cell approach for treatment of renal
failure.

Chapter 6 complication of haematopoietic stem cell
transplantation in renal diseases.

Summary
References

Arabic summary

16
33
45

59

90
116
119



Acknowledgment

First and above all, my deepest gratitude and thanks to

God Sfor achieving any work in my life.

My deep gratitude and great thanks to Prof. Dr.

Gamal El-Sayed Madi Professor of Internal Medicine
and Nephrology Faculty of Medicine Ain Shams University for

his continuous encouragement, sincere advice, and co-operation

in all steps of this work.

I am deeply grateful to Magdi Mohamed Said

Sharkawy Professor of Internal Medicine and Nephrology,

Faculty of Medicine Ain Shams Untversity, who devoted his time,
effort and experience to factlitate the production of this work.

Walid Sayed Afifi

Stem Cell Trans * tation In Renal

Vil



Diseases

Essay
Submitted for Partial Fulfillment of
The Master Degree in Internal Medicine

By:

Walid Sayed Afifi
M. B., B.Ch. Ain Shams University 2005

Under Supervision of

Prof. Dr. Gamal El-Sayed Madi

Professor of Internal Medicine and Nephrology
Faculty of Medicine
Ain Shams University

Prof. Dr. Magdi Mohamed Said Sharkawy

Professor of Internal Medicine and Nephrology
Faculty of Medicine
Ain Shams University

Faculty of Medicine
Ain Shams University
2009



AT aladiul 8 aall
SIS al yal zSlad due 32

ialall :\.;JJL“,JE Jgnanll dihags Aluy
Lalal) bl Ll @

%) K.A.EA MLMJ
e 2w il g/l
Aal jally qaall (s ) SIS
e (e Aaala

=abe il Jlaa 2]
S 5 Aala) dalalall A
e (e daals - bl 4K

6 9@ il e dasa (gana )
S 5 Aalal) dadaldl A
et (e Aals - k) A

bl 438
Yeof



w)ﬂ\ uaﬂd\
Oe Caal Al duallad)l Gpall Al amy o Lalal) Ealagl iy
hiagse e Aldsl) Callals (M g iU (el e dsjiall L)
ailas Hl e aliaall g il Ji5 o) ) o clatll PUA (e o Lala]
Syl Ao colaill Iladeadlas ) 250 ¢ ldYh clas )
)l il s o Mal Aiplall iy

sl e ol alaed) g AT (e 0T DAY e Jsand) (Sayy
cpall L0591 DAY cilladie Jlestind e

Al DAY (e jaS 2o e gsing A gyudl dall (e ]
Alsill o adlis HAl (add e o) 4l gyl s gtal) ()5S el
LAs )

aaad o K Jlae g saaad) lahall (e duaell Canca gl a8l
deail Liday ¥ dah e dall LAY G o S Al ki
LAY alasia) gl Loagl (€15 JSI LDA oLy apaas A5k 48 e
el KU (el 2 Mad dpe2al)

Aaualy 3L a8 Ao 2l Al 20l Gl KU Jlas
i) e SN Plaede KU b€ gl Gealyal 50l Uil
coasallsalall oIS Jaallealadl 25080

aldaal) £ Las LA e Badiall Ao dall 4Jal) aladin) ygey,
Al IS Al Sl A wlul) B e A glaalll LKAl



Lo e Lol Gl JUA (e clly LI Gadsl) dpaniveal
i)y Bl el (dsall SOl Limyye sodie daad (e iy
TS u}.a\.».a,d\ LF».A)A\ QA%"\ "/\OC)‘“ g_Da.a La C)u: ?3 C'_u;ce.ﬂ\j
el A4a) asiuWilms

e dall Al At o hase ciluhll e agaell coldl adl

Jalay liaal) Lalll LAY aaad ) 5350 alaal) g L0 (e Sadisdl)

Ciala g e 2 @lliyg Lia SI) Gl Aibidal) Zandl) e apael)

S5 28 Lae KU Al Cali ) 5053 Y s a I Lealaii
IS Pliels ksl S Gl g3 i lays e

Gliclias 4l g ladl) )5 J8 Lo (gymmaill 230l of (s a3y
by dasdi Clie Liaall s2a g Ladll ¢)) Slilee #las o ji3s
5355 WS oanmgl) Sleallse aailly Ay el (yalyaly Al
ol (rase Appranill Giladall (el e 2N il ) L 3205
LAY daalean 5o (e yiiall e g ladll J e 350N cilie Liadll
Aas () Asliadl LAY dlaulsy Gagyall L) aual 4c )3l
g Ay papall cipll il g8 (anyally godiall G (o) S8
d i) Gladlal) 305



Introduction and Aim of the Work &5

Introduction

One of the fields of medicine that has raised the most
expectation in recent years is cell therapy with stem cell (llar,
2007).

Stem cell 1s derived from adult tissue cells like bone
marrow cells and embryonic stem cell which is obtained from
inner cell mass of blastocyst (Sell, 2004).

First embryonic stem cell was isolated in 1998 and
scientists and clinicians as well as the general public have
followed the development of this field with great attention (Da
Silva,et al., 2006).

The use of stem cell in different therapeutic modalities
is increasing everyday. In addition to the already documented
present uses for stem cell researches are anticipating their uses
in treatment for such wide ranging diseases as diabetes, heart
diseases, stroke, parkinsonism and Rheumatoid arthritis
(Krause, 2006).

In the field of nephrology stem cell transplantation has
opened new and unexpected therapeutic prospects for
management of glomerulonephritis, nephropathies, acute and
chronic renal failure (Nippon Rinsho,2008).

The using of stem cell transplantation shows substantial
and occasionally complete regression of widespread tumors
was observed in the majority of 19 patients with treatment
resistant metastatic renal cell carcinoma who were treated at
the National Heart, Lung, and Blood Institute (NHLBI) Stem
Cell Transplant unit and approximately 85-90% of patients
suffering from Wilms' tumor are now cured with stem cell
therapy (Conrad R, et al.,2008).
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Aim of work

To review recent applications of stem cell in
management of patient with renal diseases.
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What are Stem Cells?

Stem cells are unspecialized cells that have two defining
properties: the ability to differentiate into other cells and the
ability to self-regenerate. (Sell, S. 2004).

Stem cells are cells found in most, if not all, multi-
cellular organisms. They are characterized by the ability to
renew themselves through mitotic cell division and
differentiating into a diverse range of specialized cell types.
Research in the stem cell field grew out of findings by
Canadian scientists Ernest A. McCulloch and James E. Till in
the 1960s (Becker AJ, et al.,2003).

The two broad types of mammalian stem cells are:
embryonic stem cells that are isolated from the inner cell mass
of blastocysts, and adult stem cells that are found in adult
tissues. In a developing embryo, stem cells can differentiate
into all of the specialized embryonic tissues. In adult
organisms, stem cells and progenitor cells act as a repair
system for the body, replenishing specialized cells, but also
maintain the normal turnover of regenerative organs, such as
blood, skin or intestinal tissues(Gallacher, et al., 2005).

Stem cells can now be grown and transformed into
specialized cells with characteristics consistent with cells of
various tissues such as muscles or nerves through cell culture.
Highly plastic adult stem cells from a variety of sources,
including umbilical cord blood and bone marrow, are routinely
used in medical therapies. Embryonic cell lines and autologous
embryonic stem cells generated through therapeutic cloning
have also been proposed as promising candidates for future
therapies. (Tush be, et al., 2006).




