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Abstract

Costimulation is a key determinant of the outconieTecell

activation on exposure to foreign antigen. The lobstracterized T-cell
costimulatory pathway involves the CD28 receptottton T cells, which
binds to two costimulatory molecules, B7-1 (CD8Ajl &87-2 (CD86) on
the antigen presenting cell (APCs). The interactibB7-1 and B7-2 with
CD28, in concert with T cell receptor signalingpmiotes the expansion
of antigen stimulated T-cells and their differetia into effector and
memory cells. CD28 is the Major costimulatory reioepfor T cells
(Greenwald et al., 2005)
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I ntroduction & Aim of the work

Introduction

The immune system has the remarkable ability t@rkbf
against diverse microbial pathogens and yet natspond to
self. T cells are key mediators of the immune raspopand their
activation is tightly regulated to prevent autoteaky. T-cell
activation requires two signals that are delivebsdantigen-
presenting cells (APCs). The first signal is amigiksplayed by
APCs in the form of peptides bound to histocompétab
molecules; the recognition of antigen by T-cell egtors
provides specificity to the response. The secoguladj called the
"costimulatory signal" because it stimulates T <elin
conjunction with antigen, is provided by molecutesAPCs that
engage particular costimulatory receptors on Ts¢éltlene and
Abbas, 2006).

In the absence of costimulation, T cells that rexzos
antigen either fail to respond and die or enterairstate of
unresponsiveness known as anergy. Thus, costironlatia key
determinant of the outcome of a T cell's encounién antigen.
The best characterized T-cell costimulatory pathimaglves the
CD28 receptor, which binds to two costimulatory ewiles, B7-
1 (CD80) and B7-2 (CD8&)Greenwald et al., 2005).

The interaction of B7-1 and B7-2 with CD28, in certc
with t- cell receptor signaling, promotes the exgpan of antigen
stimulated T cells and their differentiation intdéfeetor and

A
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memory cells. CD28 is the major costimulatory rdoefor
naive T cells and is therefore important for initig T cell
responses. Cytotoxic T lymphocyte associated amdgeCTLA-
4) is a CD28 homologue that also binds to B7-1 BAe? but is
expressed in an inducible fashion after T- celivation. Unlike
CD28, CTLA-4 shuts off T- cell responses by inhrimt
interleukin-2 production and blocking cell cycleogression.
Thus, CTLA-4 is involved in the induction and ma&nance of
T- cell tolerancéBluestone et al, 2006).

Aim of the work

This study aimed at evaluating the Cytotoxic T
lymphocyte associated antigen-4 (CTLA-4) levelxgbression in
stable transplant patients and consider its vatua aarker of
immune tolerance regarding their iImmunosuppressive

medications.
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Chapter 1
Innate versus Adaptive immunity

The innate and adaptive immune responses bothidnmnct
to protect against invading organisms, but thefedih a number
of ways. (1)The innate immune system is constialyi\present
and reacts immediately to infection. The adaptivemune
response to an invading organism takes some time to
develop.(2)The innate immune system is not spedaificits
response and reacts equally well to a variety @fanisms,
whereas the adaptive immune system is antigen fspeaid
reacts only with the organism that induced the oasp.(3)The
adaptive immune system exhibits immunological memadt
“remembers" that it has encountered an invadingarosgn
(antigen) and reacts more rapidly on subsequerdsexp to the
same organism. The innate immune system does rsseps a
memory.(Vilches and Parhan, 2002)

»Functions of theinnate immune system:

(1)Recruiting immune cells to sites of infection dan
inflammation, through the production of chemicalcttas,
including specialized chemical mediators, called
cytokines.(2)Activation of the complement cascadadentify
bacteria, activate cells and to promote clearafickead cells or
antibody complexes.(3)The identification and renmiafdoreign

substances present in organs, tissues, the bloddyeaiph, by

-1 -
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specialized white blood cells.(4)Activation of thedaptive
iImmune system through a process known as antigeseptation.
(Mayer Gene, 2006)

»Functions of the adaptive immune system:

(1) The recognition of specific (non self) antigemshe presence
of (self) during the process of antigen presentati2) The
generation of responses that are tailored to mdkireaminate
specific pathogens or pathogen infected cells (e T
development of immunological memory, in which eaelthogen
Is "remembered" by a signature antigen. These megwis can
be called upon to quickly eliminate a pathogen &heubsequent
infections occur(Pancer and Cooper, 2006)

»Ceélls of the immune system:

B-cells: The major function of B lymphocytes is to develof
antibody-secreting plasma cells following stimwatby foreign
antigens of bacteria, viruses and tumor cells. Fodies are
specialized proteins that specifically recognized dnnd to
specific antigens that caused their stimulation. til¥ody
production and binding to foreign antigens is oftettical as a
means of signaling other cells to engulf, kill amove that
substance from the bodBowers and William, 2006)

T-cells:. T lymphocytes are usually divided into two major
subsets that are functionally and phenotypicallffedent. T
helper (TH) cells, also called CD4+ T cells, areaived in

coordination and regulation of immunological respes They
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function to mediate responses by the secretioryraphokines
that stimulate or otherwise affect other cells imed in the
immune responses. The second subset types of Thiyeytes
are cytotoxic T lymphocytes (Tc cells or CTLs) dd&r T cells.
These cells are involved in directly killing certaiumor cells,
virus-infected cells, transplant cells, and somesineucaryotic
parasites. CD8+ T cells are also important in doggnuilation of
immune response@Varrack and Kappler, 2004)

Natural Killer cells: (NK) cells are similar to cytotoxic T
lymphocytes CTLs (CD8+ T cells). They function aeEtor
cells that directly kill certain tumors such as amgmas,
lymphomas and Virus infected cells, most notablypks and
cytomegalovirus infected cells. However, NK cellslike the
CD8+ (Tc) cells, kill their target cells without e for
recognition of antigen in association with MHC nml&es. NK
cells that have been activated by secretions fr@d+CT cells
will kill their tumor or viral infected targets mereffectively.
(Natarajan et al., 2002)

Macrophages. Macrophages are important in the regulation of
Immune responses. Besides their role in phagosyttdsey may
function as antigen presenting cells (APCs) bec#usg ingest
foreign materials and present these antigens ter atills of the
immune system such as T cells and B cells. Thsnes of the
important first steps in the initiation of an imnulogical

response.



