A FLOW CYTOMETRIC ANALYSIS OF
T LYMPHOCYTE SUBSETS
IN HEALTHY AND SICK NEONATES

THESIS L C

SUBMITTED FOR PARTIAL FULFILMENT OF
M.D. DEGREE IN PEDIATRICS
BY
- NEHAL MOHAMMED EL-RAGGAL
M.B., B.ch., M.Sc. Do T

= b ' Fomln - . ‘ P

=TT - s

UNDER THE SUPERVISION OF ¢ peo

P

PROF. KHALIL ABD EL HADY MOURA
PROFESSOR OF PEDIATRICS
FACULTY OF MEDICINE - AIN SHAMS UNIVERSITY

DR. ISMAIL SADEK ISMAIL
ASSISTANT PROFFESSOR OF PEDIATRICS
FACULTY OF MEDICINE - AIN SHAMS UNIVERSITY

(VAN

A

O fex?
(v

b}

.

/7 DR.AZZA SADEK EL DANASOURY
LECTURER OF CLINICAL PATHOLOGY
FACULTY OF MEDICINE- AIN SHAMS UNIVERSITY »

k! 4
//,»@A ey
FACULTY OF MEDICINE ~

AIN SHAMS UNIVERSITY - . T
19695 - =y

Central Library - Ain Shams University



Acknowledgment

I would like to express my deep thanks and sincere
gratitude to professor Khalil Abd El-Hady Mourad,
professor of pediatrics, Faculty of Medicine, Ain Shams
University for granting me the privilege of working under

his supervision, his generous advice and support.

I would also like  to express my thanks and deep
gratitude to Dr. Ismail Sadek Ismail, Assistant professor
of pediatrics, Faculty of Medicine, Ain Shams University for

his guidance, valuable advice, and constructive supervision.

I wish also to express my cordial thanks and
appreciation to Dr. Azza Sadek El-Danasoury, Lecturer of
clinical pathology, Faculty of  Medicine, Ain Shams
University for her remarkable effort, kind help and great

support throughout the practical part of this work.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



I will always remember with much appreciation the
kind help and practical assistance of my family that

participated to let this work come to its final form.

Central Library - Ain Shams University



Contents

Page
* Introduction and aim of the work. 1-3
* Review of literature
Chapter 1: Neonatal immunology
= INIrOQUCTION. . ettt i ctti e eneeeee e sesassen snasanasasasans 4
- The components of the immune system................. 5
- Ontogeny of the immune System.......ccccccovuerrieieereenen. 6
* Origin and development of leukocytes............ 6
* GranNUIOPOIESIS. ....ccucurteercecscacrrrssseesrersrssssiassesssssseeseseesenans 8
* The origin of lymphocytes........cccevurrvineerreecerenecnnnn. 10
* Cluster of differentiation markers..................... 11
* Development of T-lymphocytes..........cceceveeeeenen. 14
* Development of B-lymphocytes.......coueiivuueenneee. 17
* The Natural Killer lymphocytes...........c............. 20
* Origin and development of accessory cells..... 23
* Ontogeny of the complement...........ccveereeeeeevennne... 24
- Immune system of the newborn..........ccoeeiciciiinccninne, 27
* Immune system of the term infant..................... 27
* Immune system of the i)r_etcrm infant........... 29

Central Library - Ain Shams University



Page

Chapter 2 : Flow cytometry

- INOAUCHON. .-.cev e ecerrtreerrasrees et st es et cs e eee e et on R
- Basic cellular analysis.......coocvieerieeceeeceeee e st see e 33
- Design and operation of a flow cytometer.................. 34
- ClNICAL ASSAYS.....cmmermcumresrersereniarssssseasansasssessessssserssssesssrasssssassaons 40

Chapter 3 : The T-lymphocytes: Functions and

membrane characteristics

- Functional hetrogeneity of T-cells.....c..c.courriveirerseesrenne. 46
- T-cell IMMUNE TESPONSE....cvverrerrreeecneeceeieeerseeseesrecbee e sesas 48
- Evaluation of the T cells System.......cccoeuvieecuiieicneecennnnne. 53
- Phentotyping functional peripheral T-cells................ 54

Chapter 4: Lymphocyte subpopulations

in human neonatal blood............. 69
*Materials and methods ... 82
FRESUILS oo ee s et et et 97

Central Library - Ain Shams University



HDHUSCUSSION ...t eeee st ss e senss s ss st sa sttt sesbes e emeeneerene
* Summary and CONCIUSION .............ooeeeeeeeeeieeecieeeeeeeeeeeee
FREETENCES ..ottt

* Arabic Summary

Central Library - Ain Shams University



/1

%

CBL

CD

CD4+HI

CD4+S81 -

CR
CBMC
FITC
Hy04
HLA
HVGR

GALT

List of abbreviations
per liter.
Percent.
Antigen
Appropriate for Gestational Age.
Antigen Presenting Cell.
Complement.
Cord Blood Lymphocytes.
Cluster of Differentiation.
Helper Inducer subset.

Suppressor Inducer subset.

: Complement Receptor,

: Cord Blood Mononuclear Cells.

Fluorescein Isothiocyanate Technique.

: Hydrogen Peroxide.

Human Leukocyte Antigen.
Host Versus Graft Reaction.

Gut Associated Lymphoid Tissue.

|

Central Library - Ain Shams University



gm - gram

GVHR : Graft Versus Host Reaction.

Ig :  Immunoglobulin.

IL : Interleukin.

Leu : Series of Becton-Dickinson Monoclonal center.

LFA : Lymphocyte function associated antigen.

MHC :  Major Histocompatibility complex.

mm?3 Cubic millimeter.

n :  Number.

NK :  Natural Killer.

OKT :  Ortho diagnostic system of monoclonal
antibodies

P : indicates protein whenever associates molecular
weight.

PBL : Peripheral Blood Lymphocytes.

PBMC : Peripheral Blood Mononuclear Cells.

PNA : Peanut Agglutinin receptor.

SD . Standard Deviation.

SEM +  Standard Error of the Mean.
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T9 : Transferrin receptor, T series, Coulter
Immunology
Tac : T activated cell
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T2 : T Helper 2.

TygO : T Helper before stimulation.
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