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PREFACE

A chronic neurological disease, multiple sclerosis (M.S.) affects
from 10 to 60 people per 100,000 population in the United States
alone. Yet the etiology of M.S. is still unknown. We do know that
its incidence varies according to graphical latitude and that its early
course is characterized by relapses and remissions. The average dura-
tion may exceed 25 years as the patient progresses to a bed-ridden,
paralyzed, incoordinate, incontinent dysarthric state before death.

Present evidence suggests the involvement of an infectious agent as
well as the immune mechanism. The infectious agent is probably vi-
ral, for it has been observed that M.S. patients exposed to such other
viruses as measles and mumps often have higher measles or mumps
antibody titers than titers in controls. Some M.S. patients have high
immunoglobulin levels in the cerebrospinal fluid which also suggests
that an infectious agent is associated with the disease. Inclusion
bodies and small multi-nucleated giant cells have been found in de-
myelinating scarred areas of the brain from M.S. patients, thus
further implicating viruses.

Immunological processes also play a part in the genesis of M.S.
Patients often have cellular responses to nervous tissue antigens,
lymphotoxic as well as lymphocyte response depressive factors in
their serum, and demonstrate impaired mixed leucocyte reactions.
However, at this juncture one cannot determine if M.S. is an auto-
immune disease or if the immune mechanism is involved as a conse-
quence of a viral infection. It is clear that the course of the disease is
highly complex, thereby taxing the clinician in terms of treatment
and prognosis.

This volume surveys the recent developments in the areas of pa-
thology, epidemiology, virology, and immunology. It will serve as a
reference tool for both beginners and experienced investigators wish-
ing to update their knowledge on this serious and problematic dis-
ease.

Ronald Acton, Ph.D.
November, 1972
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Studies on the Pathogenesis of Multiple Sclerosis

Basic Proteins in the Myelin and White Matter of Multiple Sclerosis,
Subacute Sclerosing Panencephalitis and Postvaccinal Leucoencephalitis

P. RIEKKINEN, U. K. RINNE, H. SAVOLAINEN, J. PALO,
E. KivaLO and A. ARSTILA

During recent years there have been 2 main approaches in studies
concerning the etiology and pathogenesis of multiple sclerosis (MS).
Both of them, slow virus infection and neuroallergy were reviewed re-
cently from a clinical standpoint by BAUER [1970]. World wide epide-
miological data and virological studies suggest an early childhood infec-
tion as the origin of the disease [ALTER, 1968; SEVER et al., 1970;
Kurtzke, 1970]. Furthermore, there are reports about specific involve-
ment with measles in MS [Mar, 1969; Apawms et al., 1970; PANELIUS et
al., 1970]. The role of environmental factors were also stressed by
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KurTzZKE [1969] and LemBowitz [1971]. Despite this progress there is
still no evidence that slow virus infection explains the whole pathogene-
sis of MS. Although in subacute sclerosing panencephalitis (SSPE) the
association of measles is firmly established -[HORTA-BARBOSA et al.,
1969] there remain many problems concerning the development of the
disease.

The second approach in the search for the pathogenesis has been ex-
perimental allergic encephalomyelitis (EAE). Both immunochemical and
morphological studies have provided important results as far as oligo-
dendroglia cells and myelin are concerned as targets of immunological
attact. Earlier many differences were stressed between lesions of MS and
EAE. From the clinical standpoint the most difficult task has been the
explanation of the monophasic course of EAE [LAMPERT, 1967; RAINE
et al., 1969; BORNSTEIN, 1968; Apams and LIEBOvVITZ, 1969; LEVINE,
1970]. Although a chronic course for EAE was claimed by SToNE and
LERNER [1965] only the most recent studies by RAINE and BORNSTEIN
[1970] have demonstrated clearly the fact that long-term treatment of
tissue cultures with EAE serum causes changes typical of sclerotic
plaques. Moreover they demonstrated changes in synaptic membranes
before demyelination was apparent.

The main reason for immunochemical studies has been the unique
nature of myelin because it contains basic protein which is also called
encephalitogen. This protein has been characterised in detail [EINSTEIN
and CHAO, 1970; CHAO and EINSTEIN, 1970; ADAMS and CASPARY,
1970; MeHL and HALARIS, 1970; WESTALL et al., 1971; CARNEGIE,
1971]. Antibodies to encephalitogenic protein have also been much
studied especially in sera of MS patients, but the results are conflicting
[LisAk et al., 1968; Caspary and CHAMBERS, 1970; LumMsDEN and JEN-
NINGS, 1970]. It has been proposed that demyelinating antibodies are
merely a response to demyelination and have little to do with the origin
of a demyelination process. However, it has been demonstrated recently
by numerous authors [HALLPIKE et al., 1970; EINSTEIN et al., 1970;
RIEKKINEN et al., 1971] that basic protein was lost in MS plaques and
decreased in many areas outside them. This finding may simply be relat-
ed to early myelin breakdown because the basic protein is susceptible to
proteolysis.

The encephalitogenic protein is not normally exposed to immuno-
competent cells and its liberation can cause 2 immunological responses,
namely the production of myelin antibodies or the transformation of
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lymphocytes which can later attack myelin and cause demyelination.
This point of view has been expressed [BARTFELD and ATOYNATAN,
1970; Dau and PETERSON, 1970]. However, the specificity of this reac-
tion was questioned by FIELD and Caspary [1970)].

Our previous studies have shown that basic protein decreased in MS
myelin samples [RIEKKINEN et al., 1971a] and in SSPE myelin [RIEKKI-
NEN et al., 1971b] our study showed normal content of basic protein. In
order to exclude the possibility that the loss of basic protein was due to
preparative artefacts during successive gradient centrifugation we went
on to study homogenates. In the present study we report the results of
further study of MS myelin samples and special emphasis will be paid to
the analysis of proteolipids and basic protein in MS white matter homog-
enates. A comparison is made between MS, SSPE and postvaccinal
leucoencephalitis, because it has been suggested that the latter condition
is based on immunological responses.

Material and Methods

MS patients

Case 1: A 65-year-old woman, who had suffered from multiple sclerosis for 17
years. The diagnosis was based both on clinical follow-up and on CSF findings.
The patient died of respiratory infection and at autopsy several plaques and mi-
croscopic features typical of MS were found. The sample for the present study
was taken from the temporal area.

Case 2: A 38-year-old man who had had the disease actively for 9 years with
typical course and pathology in CSF y-globulins. The clinical picture was dominat-
ed mainly by paraparesis and profuse cerebellar symptoms. At autopsy macroscop-
ic dilatation of ventricles was found and extensive demyelination in many areas.
Also in this case the sample was taken from the left temporal white matter.

Case 3: A 47-year-old man, who had had multiple sclerosis for 20 years. The
diagnosis was based both on the clinical course and repeated CSF findings. The
patient died of a heart attack. At autopsy numerous small periventricular plaques
were found and histopathological findings confirmed the diagnosis. The sample for
chemical analysis was taken from the left temporo-occipital area outside visible
plaque.

Case 4: A 39-year-old woman, in whom the disease had startet at the age of
19 years. Her condition declined continuously and typical CSF for MS was found.
At autopsy it was confirmed that the patient had been suffering from multiple
sclerosis.

Case 5: A 38-year-old woman who had had the disease for 15 years and had
had numerous active attacks and a gradual progression of the disease. Both the
clinical picture and CFS findings were in accord with multiple sclerosis. At autop-
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