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Aim of the work:

Recent updates about role of monoclonal antibodies in
pathogenesis, diagnosis and treatment of different

neurological disorders for better understanding and
management of these disorder.
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Introduction

Antibodies are proteins produced by the B
lymphocytes of the immune system in response to foreign
proteins, called antigens. Antibodies function as markers,
binding to the antigen so that the antigen molecules can be
recognized and destroyed by phagocytes. The part of the
antigen that the antibody binds to is called the epitope. The
epitope is thus a short amino acid sequence that the

antibody is able to recognize (Campbell, 1996).

Each B cell in an organism synthesizes only one kind
of antibody. There is an entire population of different types
of B cells and their respective antibodies that were
produced in response to the various antigens that the
organism had been exposed to. However to be useful as a
tool, molecular biologists need substantial amounts of a
single antibody. Therefore we need a method to culture a
population of B cells derived from a single ancestral B cell,
so that this population of B cells would allow us to harvest
a single kind of antibody. This population of cells would be
correctly described as monoclonal, and the antibodies
produced by this population of B cells are called

monoclonal antibodies (mAb) (Fratella et al, 1998).
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There is evidence that B cells are involved in the
pathophysiology of many neurological diseases, either in a
causative or contributory role, via production of
autoantibodies, cytokine secretion, or by acting as antigen-
presenting cells leading to T cell activation. Also it has
diagnostic role as once monoclonal antibodies for a given
substance have been produced, they can be used to detect

the presence of this substance (Schmitz et al, 2000).

Moreover, the role of mAb therapies in treating
medical conditions has expanded tremendously since its
inception in the 1970s, and their use in neurologic
conditions has increased in just the past few years, multiple
sclerosis, neuromyelitis optica, myasthenia gravis,
inclusion-body myositis, cerebrovascular stroke, peripheral
neuropathy, Paraneoplastic syndromes and central nervous

system lymphoma (Novak et al, 2008).
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Definition of Monoclonal antibody:

It is an antibody produced by a single clone of cells
(specifically, a single clone of hybridoma cells) and
therefore a single pure homogenecous type of antibody.
Monoclonal antibodies can be made in large amounts in the
laboratory and are a cornerstone of immunology (Eleonora

et al, 2003).
History:

In 1975 Cesar Milstein and Georges Kohler, working
at the University of Cambridge, devised a laboratory
technique for making monoclonal antibodies (MmAb). They
wanted to have long-lived cell lines that would make
antibodies of a single kind. Antibody producing cells could
be harvested from the spleen of mice that had been exposed
to a known antigenic protein but these cells only grew
transiently in the laboratory. They also had mouse
myeloma cells, tumor cells that would grow indefinitely in
the laboratory and produce immunoglobulin, the substance
of antibody, but not make a pure antibody. They fused the
mouse spleen cells with the mouse myeloma cells in the
hope that one would bring to the union the antibody

specificity they needed (Kohler et al, 1975).
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A process of producing (mAb) involving human-
mouse hybrid cells was described by Jerrold Schwaber in
1973 (Schwaber et al, 1973). The invention is generally
accredited to Georges Kohler and his college in 1975; who
shared the Nobel Prize in Physiology of Medicine in 1984
for this discovery. The key idea was to use a line of
myeloma cells that had lost their ability to secrete
antibodies, come up with a technique to fuse these cells
with healthy antibody-producing B-cells, and be able to
select for the successfully fused cells (Kohler et al, 1975).

Discovery:

The idea of a "magic bullet" was first proposed by
Paul Ehrlich who at the beginning of the 20th century
postulated that if a compound could be made that
selectively targeted a disease-causing organism, and then a
toxin for that organism could be delivered along with the

agent of selectivity (Robert et al, 2004).

In the 1970s the B-cell cancer multiple myeloma was
known, and it was understood that these cancerous B-cells
all produce a single type of antibody. This was used to

study the structure of antibodies, but it was not yet possible
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to produce identical antibodies specific to a given antigen

(Schmitz et al, 2000).

Structure and function of human and

therapeutic antibodies:

Immunoglobulin G (IgG) antibodies are large
heterodimeric molecules, approximately 150 kDa and are
composed of two different kinds of polypeptide chain,
called the heavy chain (~50kDa) and the light chain
(~25kDa). There are two types of light chains, kappa (k)
and lambda (A). By cleavage with the enzyme papain, the
Fab (fragment-antigen binding) part can be separated from
the Fc (fragment crystalline) part of the molecule (Figure
1). The Fab fragments contain the variable domains, which
consist of three hyper variable amino acid domains
responsible for the antibody specificity embedded into
constant regions. There are four known IgG subclasses, all
of which are involved in antibody dependent cellular

cytotoxicity (Janeway et al, 2001).
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(Figure 1) structure of antibody (Mark Shlomchik, 2001).

Antibodies are a key component of the adaptive
immune response, playing a central role in both the
recognition of foreign antigens and the stimulation of an
immune response to them. The advent of mAb antibody
technology has made it possible to raise antibodies against
specific antigens presented on the surfaces of tumors

(Janeway et al, 2005).




