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The sera of 176 MS patients and of 150 healthy adult controls were assayed for 
antibodies against mumps, rubella, Sendai and herpes simplex viruses, a 
higher prevalence of measles c.fa. having already been demonstrated in the 
MS patients. The CSF of 48 of the MS patients were subjected to the same 
tests. Thepatients differed from the controls in a higherprevalence of h.i.a, to 
mumps and of c.f a. to herpes simplex. For the latter, but not for the former, the 
prevalence was statistically higher only in patients treated with immunosup- 
pressants. To date measles seems to be the most seriously incriminated virus in 
the etiopathogenesis of MS, mumps ranking second 
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Introduction 

Several, mainly epidemiological, observations 
suggest that one or more viruses are involved in 
the etiology of multiple sclerosis (MS) [13, 5, 
18]. 
Unlike in subacute sclerosing panencephalitis 
(SSPE) or progressive rubella panencephalitis 
(PRP), in which typical antibody patterns and 
viral persistence in the central nervous system 
(CNS) are observed, in MS no one virus has 
emerged from virological studies as the etiologi- 
cal agent. With the exception of some contro- 
versial reports [4, 7, 15, 3] viruses have not been 
isolated from the CNS of MS patients and the 
antibody findings are not highly characteris- 
tic. 
However, since Adams and Imagawa [1] ob- 
served increased measles titers in patients with 
MS, many studies have been made on the behav- 
ior of antibodies against measles and other 
viruses in the serum and cerebrospinal fluid 
(CSF) of such patients [17]. Paramyxoviruses 
have been more thoroughly investigated than 
others because of the similarities of the viral 
envelope to the plasma membrane of the host 
cells [2]. We report here the results of titrations 

of antibodies to mumps, rubella, Sendal and 
Herpes simplex viruses in the sera and CSF of 
MS patients and healthy controls. Data on the 
measles antibodies in the same groups of pa- 
tients and controls have already been published 
[61. 

Subjects and methods 

Specimens. Sera were collected from 176 MS 
patients and CSF from 48 of them. In all cases 
the clinical diagnosis was confirmed at the Mul- 
tiple Sclerosis Research Center, Gallarate (VA), 
according to the criteria of McDonald and Hol- 
liday/16/. Sera from 150 healthy controls in the 
20-50 year age range were also tested. 

Antibody assay. Sera and CSF specimens were 
assayed for hemaglutination inhibition (h.i.e.) to 
mumps, Sendal (murine parainfluenza type 1 
and rubella viruses and for complement fixing 
antibody (c,f.a.) to herpes simplex and to the s 
antigen of mumps and Sendal viruses. As source 
of antigen in the rubella h.i. test and in the 
herpes simplex c.f. test commercial preparations 
were used; h.i. and soluble complement fixing 
antigens to mumps and Sendai viruses were pre- 
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pared in embryonated eggs according to the 
method indicated for mumps virus [8]. 
Antibody titrations were performed with the 
microtiter technique according to standard pro- 
cedures [11]. 2 fold dihltions of sera starting 
from 1:4 were tested in c.f. test. Aspecific 
hemagglutination inhibitors to mumps and Sen- 
dai viruses were removed from the sera by treat- 
ment with RDE (Receptor Destroyng Enzyme), 
those to rubella virus by treatment with heparin 
manganous chloride. Starting dilutions of sera 
were 1 : 5 in h.i. test for the former viruses and 1:8 
for the latter. CSF specimens were checked 
undiluted and in 2 fold dilutions. 

Results 

Results of viral antibodies titration in the sera of 
MS patients and controls are presented in Table 
1 as percentage of positives and geometric mean 
titres (GMT). MS patients have been divided 
into two groups: those treated with immunosup- 
pressive drugs and those not so treated. In the 
computation of the G M T  subjects who were 
negative for the specific viral antigen were 
assigned the titer of the next lowest dilution. No 
difference in G M T  was found in three groups 
under study. 
The prevalence of subjects with mumps h.i.e. 
was significantly higher among patients, both 
treated and untreated, than in controls 
(P < 0,001 -X 2 test). Moreover MS patients had a 
higher prevalence of CF serum antibodies 
against herpes simplex virus then controls 
(0 ,01>P>0,001)  but the difference is statisti- 
cally significant for the treated patients 
(0,01>P>0,001),  not for the untreated ones 
(P>0,05). CSF from 48 MS patients were also 
tested for viral antibodies and only one was 
found positive: CF antibodies to herpes simplex 

virus were detectable in the undiluted speci- 
men. 

Discussion 

There has been little ar no direct evidence of the 
involvement of one or more viral agents in the 
etiopatogenisis of MS. It is therefore not sur- 
prising that a lot of emphasis has been put on 
attempts to gain indirect evidence through se- 
roepidemiological investigations. 
As a part of a wide-ranging study on the rela- 
tionship between viruses and MS, viral antibod- 
ies were preliminarily checked in the sera of 176 
patients and in a suitable control group of 
healthy adults. After measles [6], other envel- 
oped viruses, namely mumps, Sendal, rubella 
and herpes simplex were considered. For the 
two paramyxoviruses, besides antibodies 
against the surface antigen haemoagglutinin, 
antibodies against the internal antigens were 
also titrated. That because the persistence of 
paramyxovirus-like nucleocapsids in CNS cells 
have alrealdy been proved in other chronic neu- 
rological disorders [14] and, by some authors, 
also in MS [15]. 
As in other similar investigations evaluation of 
results is rather difficult. Differences between 
MS patients and controls were found only in the 
prevalence of h.i.a, against mumps and of c.f.a. 
a-  gainst herpes simplex, both in favour of the 
patients. But a further analysis of the data shows 
that, for herpes simplex, but not for mumps, 
only patients treated with immunosuppressive 
drugs had statistically higher antibody preva- 
lence than controls. Incidentally also the only 
patient, out of 48, who had c.f.a, to herpes sim- 
plex in CSF belonged to the treated group. This 
finding suggests caution in evaluating antibody 
results to viruses undergoing reactivation, like 

TABLE I. Viral antibodies in sera from MS patients and controls 

T e s t  (1) 

Mumps HI 
CF 

Parainfluenza 1 HI 
(Sendal) CF 
Rubella HI 
Herpes Simplex 
type 1 CF 

MS Patients MS Patients Controls 
Treated (N=146)  Untreated (N=30 )  ( N = l S 0 )  

% Geome- % Geome- % Geome- 
Positive tric (3) Positive tric (3) Positive tric (3) 

mean titers mean titers mean titers 

61.0 1:7.5 63.3 1:8.6 30.7 1:7.6 
72.6 1:5.5 60 1:4.8 75.8 1:5 
26.0 1:7.2 16.7 1:6.6 34.6 1:7 
63.0 1:5.6 43.3 1:5.4 52.9 1:5 
90.4 1:43.6 86.7 1:39.1 92.1 1:44 

93.1 1:26.1 93.3 1:27.3 82.8 1:22.9 

X 2 (2) 

P<0.001 (4) 
P>0.05 
P>0.05 
P>0.05  
P>0.05 

0.01 >P>0.001(s) 
(1) H~ = Haemagglutination inhibition; CF = complement fixation. 
(2) X = Test, with Yates correction, comparing frequencies of patients under treatment, untreated and controls (2 d.f.). 
(3) for each test GMT of the three groups were compared with t student test. 
(4) treated patients versus controls P<0.001; untreated patients versus controls P<0.01 (1 d.f.). 
(5) treated patients versus controls 0.01 >P>0.001;  untreated patients versus controls P>0.05 (1 cl.f.). 
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herpes viruses, when chronic pat ients  under  pro-  
longed therapy are concerned. 

Combining all the observations on viral ant ibo-  
dy pat terns in a large series of MS patients,  we 
found a different behaviour  between pat ients  
and controls only for two paramyxovirures:  
measles in the first place, [6] and then 
mumps. 

Al though we are aware that  viral an t ibody 
response in MS patients  may  be influenced by 
several factors like H L A  antigens [ 10], stage and 
course [9, 12] of the disease, type of t reatment  
etc., it  is difficult to avoid the impression that 
these two viruses which emerge as the most  sus- 
picious in almost all the seroepidemiological  
investigations, may be somehow involved in the 
et iopathogenesis  of MS. 

Sommario 

Sono riportiti i risultati delle titolazioni anticorporali verso i virus della parotite, della rosolia, Sendai ed 
herpes simplex nel siero di 176pazienti  affetti da Sclerosi Multipla e di 150 soggetti sani di controllo, 
nonchk nel liquor di 48 dei malati. In precedenza negli stessi gruppi di soggetti erano stati studiati gli 
anticorpi antimorbillo. 
D!fferen,z,e tra i malati ed i controlli sono state riscontrate solo per la prevalenza nel siero degli anticorpi 
inioenti l emoagglutinazione antiparotite e degli anticorpi fissanti il complemento verso l herpes simplex. 
Va sottolineato che, al contrario di quanto si ~ verificato per il virus della parotite, solo i pazienti 
sottoposti a terapia con farmaci immunodepressivi presentavano una prevalenza degli anticorpi fissanti il 
complemento verso l'herpes simplex statisticamente maggiore dei controlli. Sulla base delle presenti e di 
precedenti osservazioni, sembra che il morbillo in primo luogo e la parotite siano i virus per i quali 
esistono maggiori evidenze di un coinvolgimento nell'eziopatogenesi della Sclerosi Multipla. 

Address reprint  requests to: Dr. P. Fer rante  
Isti tuto di Virologia dell'Universit~t 
Via Pascal 38 - - 2 0 1 3 3  Milano (Italia) 
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