
Coronavirus Antibodies in Sera From Patients
With Multiple Sclerosis and Matched Controls
David L. Madden, DVM, PhD; William C. Wallen, PhD; Sidney A. Houff, MD; Pauli A. Leinikki, MD;
John L. Sever, MD, PhD; Katherine A. Holmes, PhD; Gabriel A. Castellano, PhD; Isabel C. Shekarchi, PhD

\s=b\Sera from patients with multiple scle-
rosis and carefully matched controls were
tested for antibodies to three strains of
coronavirus. There was no significant dif-
ference in the levels of antibody in the
patients vs the controls. We conclude that
unless the strains of coronaviruses
recently reported to have been isolated
from patients with multiple sclerosis
express important serological differences
from those used in these studies, corona-
viruses are not associated with the cause
of multiple sclerosis.

(Arch Neurol 1981;38:209-210)

"Durks et al1 recently reported the
isolation of coronaviruses from

two patients with multiple sclerosis
(MS). One isolate was recovered from
mice in which CNS disease developed
two to ten months after intracranial
inoculation of human brain necropsy
material. The other isolate was ob¬
tained following subculture of brain
tissue from a patient with MS onto

tissue culture monolayers. Coronavi¬
ruses are ubiquitous in man and ani¬
mals, causing upper respiratory dis¬
eases and colds in man and encephali¬
tis and hepatitis in mice. Antigenic
analyses of coronaviruses have indi¬
cated that common group antigens
exist. We report the prevalence of
antibodies to three strains of corona¬
viruses in patients with MS and care¬

fully matched controls.

PATIENTS AND METHODS
The patient populations have been pre¬

viously described.2 These patients and con¬
trols live in the Milwaukee area. The con¬
trols were chosen to minimize the possible
socioeconomic and ethnic influence on the
cause of MS. The factors considered in
choosing the controls included (1) age
match, ± 12 years; (2) sex match; (3) non-

consanguinity; (4) birth and residence in
the same general area for the first 15 years
of life (within a 50-mile radius); and (5)
acquaintance with each other for the past
ten years.

Antibody levels to three strains of coro¬
naviruses were determined by the enzyme-
linked immunosorbent assay.3 The titer of

Occurrence of antibodies to coronavirus
in serum from patients with multiple scle¬
rosis (MS) and matched controls, as
shown by enzyme-linked immunosorbent
assay. Distribution of antibody titer among
patients with MS and matched controls
was similar for each strain. Differences
were not statistically significant as shown
by Student's two-tailed f test (P < .05).
OC43, 229e, and MHV indicate strains of
coronaviruses.

antibodies in the serum was expressed as a

positive extinction deviation (ED).< An ED
result of 2 indicates a high level of anti¬
bodies to coronavirus; the lower the ED
results, the lower the antibody level. Three
antigenically different strains of coronavi¬
ruses were used. The strain OC43 is the
only human isolate that hemagglutinates.
The mouse hepatitis virus strain A59
(MHVA59) causes hepatitis and encephali¬
tis in mice. The 229e strain was isolated
from man. The antigenic preparations con¬
sisted of the following: (1) strain OC43 was
a 10% suspension of mouse brain tissue; (2)
strain MHVA59 was a cell-released virus
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Frequency of Occurrence of Antibodies to Coronavirus in Sera From Patients With Multiple Sclerosis and Matched Controls

ED"
Level of
Antibody

Antibodies to
Strain OC43

Antibodies to
Strain 229e

Antibodies to
Strain MHVA59

Patients, %
Matched

Controls, % Patients, %
Matched

Controls, % Patients, %
Matched

Controls, %
> 1.0 High 21.8 25.4 40 38.2 41.8 36.4
0.4-0.9 Low 34.6 58.3 10.9 9.1 36.4 36.4
< 0.4 Negative 43.6 16.3 49.1 52.7 21.8 27.9

*ED indicates extinction deviation.

prepared from the 17th clone line of
BALB/C3T3 tissue culture cells and was

purified on a sucrose gradient; (3) strain
229e was a 10% cell pack prepared from
WI-38 tissue culture cells and purified on a
sucrose gradient. Control antigens were

prepared from uninoculated material and
treated in a manner similar to the viral
antigens.

RESULTS

The frequency of occurrence of
antibodies to the three strains of coro¬
navirus is shown in the Figure. In this
population, the mean titer of antibod¬
ies to strain OC43 was slightly
decreased in the patients with MS as

compared with the antibody titer to
strain 229e that was elevated in the
patients with MS. The mean titer of
the mouse hepatitis strain was similar
in both the patients with MS and
matched controls. None of the differ¬
ences were statistically significant.
This suggests that exposures of the
patients with MS and matched con¬
trols to the coronaviruses were simi¬
lar.

The intensity of the infections was
estimated by dividing the antibody
titers to coronaviruses into categories
of high, low, and negative. The results

are given in the Table. The distribu¬
tions of the high titers to each strain
among the patients with MS and
matched controls are similar. More
persons had higher titers to strain
229e and the mouse hepatitis virus
than to the OC43 strain. Most of the
persons in the population had either a

high titer or absence of titer to the
229e strain, whereas for the OC43 and
the mouse hepatitis strains about one
third of the population had antibody
levels that fell into each group.

COMMENT

The frequency of occurrence of
antibodies to these coronaviruses in
the patients with MS and the matched
controls differed for each strain
examined, but there was no signifi¬
cant difference between patients and
controls. These results were similar to
those previously reported from other
seroepidemiologic studies that have
shown that 18% to 41% of the popula¬
tions studied had antibodies to the
229e strain and 50% to 60% to the
OC43 strain. '

Several different viruses have been
isolated from the CNS tissue of

patients with MS, but none of these
viruses have been shown to be asso¬
ciated with the cause of MS. These
isolates include Herpes hominis type
 "~8 and the 6/94 paramyxovirus that
is very closely related to, if not the
same as, Sendai virus.7 Seroepidemio-
logic studies have generally indicated
that antibodies to measles virus are

higher in persons with MS than in
controls. The importance of this find¬
ing is unclear. In this group of
patients with MS and matched con¬

trols, we found an increased level of
antibodies to measles virus in these
patients with MS but not to the coro¬
navirus strains."

From the data obtained, we con¬
clude that the distribution of anti¬
bodies to the three strains of corona¬
viruses were similar in the patients
with MS and the matched controls.
Unless the coronavirus strains recent¬
ly recovered from the patients with
MS by Burk et al1 are antigenically
different and react separately from
the human and murine strains used in
this study, coronaviruses do not
appear to be associated with the cause
of MS.
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