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Protocol

Multiple sclerosis (MS) i1s the most frequent neurological
autoimmune disorder and the leading cause of serious neurological
disability in early adulthood (Poser, 1994).

The phenotype is highly variable with symptoms including gait
disorder, visual loss, spasticity and fatigue (McAlpine et al., 1972). In
Canada, the prevalence of MS is ~1/1000 or 0.1% among Caucasians of
central and northern European origin (Sweeney et al., 1986; Hader et
al., 1988). There is also a well recognized preponderance of females
which approaches a female to male ratio of 2:1. The average age for MS
onset is between 28-30 with females having their first symptom a year or
two earlier than males (Weinshenker et al., 1989). This has been
attributed to environmental and genetic factors (Sawcer et al., 1997).
However, genetic factors may not only influence a person's susceptibility
for multiple sclerosis but can also be expected to modulate the course of
the disease (Lublin and Reingold, 1996).

The clinical course of multiple sclerosis is variable. Available data
on the natural history of the disease suggest that approximately 50% of
patients will have progressive MS within 10 years of their initial attacks
and require some form of walking aid within 15 years after the onset of
the disease. By contrast, 20% to 40% of patients experience a benign
course of MS with minor disability after 10 years of diagnosis
(Weinshenker, 1995).

This diversity may be, in part, due to different pathogenic
mechanisms involved in the evolution of this disease. More recently,
however, interest has also focused on genetic factors that may influence
the prognosis of MS (Weinshenker and Kantarci, 2000).
Apolipoprotein E (APOE) polymorphism has been a candidate for such
investigations.

Apolipoprotein E, a 35-kDa plasma protein synthesized mainly in
the liver, is involved in cholesterol transport and metabolism (Mahley,
1988). APOE is also expressed in other tissues, notably the brain, the
second most prolific tissue in terms of APOE production (Elshourbagy
et al., 1985). Human APOE has three major isoforms, E2, E3, and E4,
and these are produced by three independent alleles at a single genetic



locus which is located on chromosome 19 (Zannis and Breslow, 1981).
Thus, three homozygous (E2/E2, E3/E3, and E4/E4) and three
heterozygous (E2/E3, E3/E4, and E2/E4) phenotypes are represented.

In various cell lines APOE3 has been shown to increase the growth
and branching of neurites, whereas APOE4 was found to have the
opposite effect (Nathan et al., 1994). At least equally important in the
context of multiple sclerosis, there have been several reports indicating
that APOE is involved in lipid redistribution after demyelination.
Therefore, an isoform specific differential effect of APOE may not only
affect the preservation of axons but also the process of remyelination
(Boyles et al., 1989).

Apolipoprotein E also exerts anti-inflammatory and neuroprotective
effects in the CNS. Recent clinical and genetic studies display an
association between APOE genotype and the progression and severity of
multiple sclerosis, raising the possibility that modulation of APOE may
be a novel treatment for multiple sclerosis (Li et al., 2006).

The E4 allele is associated with an increased risk and earlier age of
onset of both familial and sporadic Alzheimer's disease (Saunders et al.,
1993). In motor neuron disease the E4 allele is more common in the more
severe bulbar onset compared with limb onset type (al-Chalabi et al.,
1996). Patients with APOE4 alleles who have haemorrhagic strokes have
a poorer prognosis (Alberts et al., 1995) and after head injury, E4
patients seem to be associated with poorer recovery than non-E4 patients
(Roses and Saunders, 1995).

Because MS is characterized by repeated damage to the central
nervous system followed by attempts to repair, it is speculated that the
APOE genotype could also affect the prognosis of the disease. Initially,
support for these speculations came from the results of relatively small
cross-sectional studies on MS that usually involved fewer than 100
patients and found a severe outcome in those with E4 allele (Sylantiev et
al., 1998; Dousset et al., 1998; Evangelou et al., 1999). Two subsequent
investigations on larger number of patients yielded conflicting results.
One study found no relationship between any of the APOE alleles or
genotypes with disease progression (Weatherby et al., 2000a), whereas
in another study, a significantly faster progression of MS was observed in
patients homozygous for the APOE4 allele (Hugh et al., 2000).



Aim of the work:

To study the association of apolipoprotein E polymorphism with

multiple sclerosis.

To study the role of apolipoprotein E polymorphism in clinical

types and severity of multiple sclerosis.

Subjects and methods:

Subjects:

Two groups will be included: -

(a) Patients group (b) Control group.

a) Patients Group:

We will collect 60 patients diagnosed as having multiple sclerosis,

for at least 2 years from the onset, according to revised McDonald criteria
admitted to Ain Shams University Hospital or Ain Shams University
Specialized Hospital.

The revised McDonald criteria for diagnosis of MS:

For 2 or more attacks with objective clinical evidence of two or more
lesions, no additional data are needed for MS diagnosis.

For 2 or more attacks with objective clinical evidence of one lesion,
additional criteria of dissemination in space may include either MRI
or 2 or more MRI-detected lesions consistent with MS plus positive
CSF findings or waiting for another clinical attack affecting a
different clinical site.

For 1 attack with objective clinical evidence of 2 or more lesions,
additional data needed are dissemination in time demonstrated by
MRI or second clinical attack.

For 1 monosymptomatic attack with objective evidence of 1 lesion,
additional data required are (1) dissemination in space with positive
MRI result or 2 or more MRI-detected lesions consistent with MS
plus positive CSF findings; and (2) dissemination in time
demonstrated by MRI or second clinical attack.

For insidious neurologic progression suggestive of MS, additional
data needed for diagnosis are 1 year of disease progression and 2 of
the following: (1) positive brain MRI findings (9 T2 lesions or > 4



T2 lesions with positive visual evoked potentials), (2) positive spinal
cord MRI findings (> 2 focal T2 lesions), and (3) positive CSF
findings (Polman et al., 2005).

b) Control Group:

30 subjects will be included with no personal nor family history of
multiple sclerosis, who matched patients group as regards age and sex.
This group will undergo the same clinical evaluation, genetic testing and
genotyping as the patients group.

Methods:

An informed written consent will be taken from subjects of both
patients and control groups.

All patients were subjected to the following:-

1- Clinical evaluation including history taking and complete physical,
medical and neurological examination, especially:

e Age of the onset of disease

e Duration of illness

e The number of relapses

2- Family pedigree study to detect patients with family history of multiple
sclerosis.

3- Assessment of the severity of the multiple sclerosis using the
Expanded Disability Status Scale (EDSS) (Kurtzke, 1983).

4- Laboratory investigations including:

a) Routine laboratory investigations: complete blood count (CBC),
liver and kidney functions tests and serum electrolytes.

b) Genetic profile: polymerase chain reaction (PCR) will be performed
to detect the presence of genetic polymorphism and genotyping of
the APOE gene. This will be performed in the Department of
Genetics, Faculty of Agriculture, Ain Shams University.

5- Magnetic resonance imaging of the brain +/- spinal cord for: numbers
of lesions, site of lesions (brain or spinal or both), evidence of activity.

6- Statistical analysis.
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