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The Possible Role of Viral Infections in 
Multiple Sclerosis 

V. TER MEULEN 

The possibility that a virus infection may be the etiological basis 

for multiple sclerosis (MS) has mainly been derived from epidemiological 

studies as well as from the analysis of virus-specific immune responses in 

patients with the disease (ter Meulen and Stephenson, 1983). The epidemio

logical data are based on age-specific onset curves, geographic distri

bution of the disease, studies on migration and familiar clustering of MS 

cases. These data suggest that an infectious agent to which an MS patient 
is exposed to at or shortly after puperty could be responsible for this 

disease. The determination of viral antibodies in MS patients in compari
son to those of a control population have proven that the majority of MS 

patients do reveal a statistically significant increase in viral antibody 
titers in serum and eSF material against a variety of viral agents such as 

measles, mumps, parainfluenza III, influenza e, herpes simplex, varizella 
zoster or rubella virus. These viral antibodies are often locally produced 
in eNS tissue by invading lymphocytes. Yet, all attempts to isolate or 

identify a particular virus as the causative agent have failed and the 
various virus isolates derived from MS material could not be unequivocally 
associated with the disease. Despite these failures to find a viral agent 

for multiple sclerosis, the available immunological and virological cir

cumstantial evidence supports the hypothesis of an association between MS 

and a viral infection. Moreover, investigations of other human and animal 

eNS diseases have shown that viruses can induce demyelination, do persist 

over years in eNS tissue and may cause a chronic disease process different 
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from the well known viral induced acute infection (ter Meu1en and Hall, 
1978). Especially the slow virus diseases associated with conventional 
viruses have shown that a progressing CNS disease even with re1apsis can 

develop after an incubation period of many years. It is therefore not 
surprising that these observations have been frequently cited in support 
of a possible viral etiology in MS. 

In recent years, virological studies on a number of demyelinating 
diseases in animals associated with the virus infection have yielded in
teresting data which could be of importance for MS research (Da1 Canto and 
Rabinovitz, 1982). Especially the murine coronavirus JHM infection in rats 
has demonstrated a new mechanism of virus induced demyelination (Wege et 
a1., 1983). Inocu1 ation of wean1 ing rats with ts mutants of JHM virus 
causes a subacute demyelinating (SDE) disease after an incubation period 
of several weeks. The disease is clinically characterized by moderate 
hind1eg weakness with ataxic gait which increases to a hind1eg paralysis. 
In such a state no voluntary movement of the hind limbs is possible and 
approximately 60-70 % of the diseased animals die within a few days after 
onset of disease, whereas the surviving animals recover completely or have 
a stabilized disability. The most prominent histological finding consists 
of distinct demyelinating plaques located in the white matter primarily of 
the optic nerve, midbrain, pons, cerebellum and spinal cord (Koga et a1., 
1984). Within the demyelinating plaques, axons are well preserved. In 
addition, cell infiltrations and perivascular cuffings are observed, con
sisting of lymphocytes, plasma cells and macrophages. Infectious virus can 
be isolated by conventional methods and viral antigens are easily detect
able in glial cells in the neighbourhood of demyelinating plaques. Of 
particular interest is the observation that the marked infiltrations of 
lymphocytes in affected brain areas resemble to some extent the changes 
seen in experimental allergic encephalopathy (EAE). This observation led 
to immunological studies which have proven that lymphocytes of SDE animals 
are sensitized against myelin basic protein (MBP) (Watanabe et al., 1983). 
In in vitro assays, a proliferation response was obtained with purified MBP 
and adoptive transfer experiments with restimulated lymphocytes led to 
clinical and histological CNS changes in the recipient rats. These animals 
showed clinical signs such as weight loss, abnormal sensitivity to touch or 
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slight ataxic gait. Histologically, perivascular mononuclear cell infil
trations were observed in the dorsal area of the spinal cord white matter, 
in the pons and in the cerebellar white matter and thalamus. Since no JHM 
virus could be detected in stimulated lymphocytes or in brain material of 
recipient animals the possibility could be excluded that the transferred 

lesions are the result of replicating JHM virus. 

Another important aspect of this animal model is the observation that 
some of the animals which survived and recovered from SDE, later came down 
with a second attack of this disease 40 - 200 days after the first attack 
(Wege et al., 1984). The clinical picture of the second attack was similar 
to the first, except the course seemed to be more severe. Histopathological 
studies showed fresh demyelinating lesions with infiltrations of mono
nuclear cells primarily located in spinal cord and brain stem. In the same 
animals, old lesions could be seen in the pons, thalamus, cerebellum or 
spinal cord. The old lesions in the white matter revealed extended remyeli
nation of the CNS and/or PNS type. Viral antigens could only be located in 
the neighbourhood of fresh lesions but attempts to reisolate infected JHM 
virus were in the majority of cases unsuccessful indicating a defect of 
viral replication. 

These animal experiments demonstrate that in the course of a viral 

infection an inflammatory demyelinating relapsing CNS disease can develop 
in association with an immune response against myelin basic protein. This 

observation poses the question how a viral infection can trigger an auto
immune response, either humoral or cellular, toward neuroantigens. There 
is a number of possibil ities which are currently discussed. First, the 
virus infection could induce changes in the target cell membrane or lead to 
a release of sequestered ant i gens whi ch woul d appear as forei gn to the 
immune system. Second, the virus could directly activate a subpopulation 
of lymphocytes resulting in the development of cell clones which recognize 
host antigens and/or synthesize autoantibodies. Third, it is conceivable 
that structural proteins of viruses possess antigenic similarities with a 
host cell protein or lipid, referred to as "molecular mimicry". An immune 
response to the virus infection would automatically trigger an autoimmune 
response. Fourth, anti-idiotypic antibodies are formed which recognize a 
common determinant or structural configuration shared by both a host cell 

membrane antigen and the antiviral antibody. 
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So far, none of the suggested different mechanisms have been proven to 
lead to autoimmunity but evidence is mounting which would suggest that 

virus induced autoimmunity is not an epiphenomenon, but could playa patho
genetic role in certain diseases. The observation made with coronavirus 
infection in rats demonstrates for the first time that an infection of CNS 
cells triggers an autoimmune response to brain antigens. Whether similar 
events take place in multiple sclerosis is unknown but conceivable. Ob
viously, many virological and immunological aspects have to be studied 
before the complexity of a virus-host relationship in demyelinating dis

eases can be interpreted. 
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