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Introduction: Multiple Sclerosis (MS) is presented with motor and sensory function loss. 
It is caused by demyelination and following axonal lesion. As Myelin Basic Protein (MBP) 
is one of the key elements of the myelin cover, we examined the level of MBP in serum, 
stimulated, and unstimulated saliva as a suitable biomarker for detecting MS.

Methods: A case-control study was performed in 29 healthy women and 32 definitive 
relapsing-remitting MS patients hospitalized in Imam Reza hospital, Tehran, Iran. MBP level 
was assayed in serum and stimulated and unstimulated whole saliva.

Results: MBP was expressed at a lower level in serum and stimulated saliva of MS patients 
compared to the control group. The serum MBP level had a considerable correlation with its 
stimulated saliva level. The receiver operating characteristic analysis showed significant 
diagnostic ability for MBP to discriminate MS patients with serum and stimulated saliva from 
controls.

Conclusion: Serum and saliva level of MBP is lower in MS, so it may be considered a 
potential biomarker in MS.
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1. Introduction

ultiple Sclerosis (MS) is a chronic 
inflammatory disease of the Central 
Nervous System (CNS) character-
ized by myelin loss and decadence 
of neurons in the brain and spinal 

cord (Stadelmann, 2011; Ontaneda, Thompson, Fox 
& Cohen, 2017). Myelin sheath adjusts nerve impulse 
conduction rate (Boccaccio & Steinman, 1996). Myelin 
Basic Protein (MBP), which is required for the normal 
function of the vertebrate nervous system (Benjamins & 
Morell, 1978), is one of the key elements of the CNS 
myelin sheath. So, an autoimmune response directed to-
ward MBP may affect the myelin disrupted function in 
MS (Wucherpfennig, Weiner & Hafler, 1991).

MS disease starts with motor function deterioration 
(Polman et al., 2011). For MS diagnosis, clinicians use 
Magnetic Resonance Imaging (MRI) to show lesions 
and oligoclonal bands of immunoglobulin G assaying in 
Cerebrospinal Fluid (CSF) (Manconi et al., 2018). How-
ever, MRI is a time-consuming and costly procedure; 
CSF assay requires a lumbar puncture, is very aggres-
sive and painful for the participant, and laborious for the 
neurologist. So, the CSF assessments are unfeasible to 
investigate the disease and response to medication. Con-
sequently, new biological markers that can be checked in 
combination with the present clinical features are essen-
tial for a precise and early diagnosis, prognosis predic-
tion, illness management, and determining the effective-
ness of an intervention. MBP in CSF has been the focus 
of most of these efforts (Derkus et al., 2017).

Saliva, as a reflection of oral and systemic healthi-
ness, presents valuable data. Saliva offers a good ana-
lytical fluid that can be collected pleasantly, preserved 
simply, and economically compared to other fluids used 
in medical laboratories (Agha-Hosseini, Mirzaii-Dizgah 
& Mirjalili, 2011). So, we evaluated the MBP level in 
serum and saliva samples of patients with MS to verify 
the potential of these markers to diagnose and monitor 
the disease.

2. Methods

The study was approved by the Review Board of the Na-
tional Institute for Medical Research Development (IR.
NIMAD.REC.1397.477), and written informed consent 
was taken from all participants. Based on McDonald’s 
2010 criteria with at least 2 clinical attacks (Polman et 
al., 2011), 32 definitive relapsing-remitting MS women 
hospitalized in the MS Unit of Imam Reza Hospital, Teh-
ran, Iran in 2018 participated in the study. Furthermore, 
29 demographically and ethnically matched healthy fe-
males from our university staff were also recruited. Two 
neurologists assessed Expanded Disability Status Scale 
(EDSS) in MS patients (Polman et al., 2011). 

Venous blood and saliva were taken at the same time 
from each woman in the morning. Serum and saliva 
sampling were taken as previously described (Mirzaii-
Dizgah & Riahi, 2011). The samples were centrifuged at 
5000 g for 10 minutes; the serum and saliva supernatants 
were kept at -80°C for later measurement of MBP.

Highlights 

● Myelin basic protein in serum and saliva of MS patients is low.

● The serum MBP cut off is 1055 ng ml/1 with 91% sensitivity and 100% specificity.

● The stimulated salivary MBP cut off is 475 ng ml/1 with 91% sensitivity and 64% specificity.

Plain Language Summary 

MS is a debilitating disease that damages the cerebral cortex due to autoimmune disease. To diagnose the disease, 
MRI (which is an expensive procedure) and biomarkers in cerebrospinal fluid (that is difficult to access and may be 
problematic for the patient) are used. Saliva can be a good alternative to cerebrospinal fluid. In this study, MBP which 
is present in the structure of neuronal lining was evaluated in the saliva and serum of patients. The results showed that 
the amount of MBP increase in both in saliva and serum of patients. It seems that, evaluation of MBP in serum and 
saliva may be help to detection of MS.
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The level of MBP was determined using an ELISA kit 
(Bioassay Technology Laboratory, Shanghai, China) as 
stated by the manufacturer’s instructions.

The obtained data are presented as a mean ± SEM. As-
sessment of between groups means was performed with 
an unpaired 2-tailed student’s t test. The Pearson correla-
tion test was used to confirm the association between the 
parameters. Receiver Operating Characteristic (ROC) 
analysis was used to detect the cut-off point for salivary 
MBP between MS and healthy groups. Analyses were 
done in SPSS version 16.

3. Results

This case-control study assessed 32 MS women as 
the case group and 29 healthy women as the control. 
The Mean±SD ages in the case and control group were 
35.7±7.9 and 36.8±4.2 years, respectively. 

The mean serum MBP concentration was lower in MS 
than that of the healthy group (Figure 1A). Stimulated 
salivary concentrations of MBP were significantly lower 
in patients with MS (Figure 1B). However, the difference 
in unstimulated salivary concentrations of MBP between 
MS and healthy women was not significant (Figure 1C).

There was a moderate correlation between the stimu-
lated salivary MBP and its serum levels (r=0.645; 
P=0.004). However, there was no significant correlation 
between serum and unstimulated salivary MBP levels 
(r=0.102; P=0.689).

The Mean±SD EDSS score was 3.8±1.7 in the MS 
group. EDSS was not significantly correlated with MBP 
in serum or in stimulated and unstimulated saliva. The 
mean disease duration in the MS group was 6 years. 
The serum MBP cut-off value with a sensitivity of 91%, 
specificity of 100%, and the area under the ROC curve 
of 0.977 was 1055 ng /L.

The cut-off value of stimulated salivary MBP for the 
diagnosis of MS was 475 ng /L (ROC-area under the 
curve=0.833). With this cut-off point, the sensitivity was 
75%, and specificity was 64%.

4. Discussion

MS is a chronic, immunologically intermediated dis-
ease of the CNS, characterized by inflammation and my-
elin loss of white matter in the brain and spinal cord. The 
main complaint of young people, especially females with 
MS, is the decline in the quality of their life. MBP is one 
of the key elements of the myelin sheath and the primary 
target for the autoimmune response (Harauz et al., 2004), 

Figure 1. Serum and saliva concentration of Myelin Basic Protein (MBP)

Means±SEM in women with Multiple Sclerosis (MS); *P<0.05.
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so determining its quantity in serum and saliva can sup-
port the diagnosis and management of the disease. This 
study aimed to evaluate the salivary and serum values of 
MBP in MS women. The present study has shown that 
serum and stimulated salivary levels of MBP are low in 
women with MS than healthy people. Additionally, the 
stimulated salivary levels of MBP correlate well with its 
serum concentration. In addition, the receiver operating 
characteristic analysis showed significantly diagnostic 
abilities for MBP to discriminate MS patients with se-
rum and stimulated saliva from the controls. To the best 
of our knowledge, this is the first finding on the decrease 
of saliva and serum MBP concentrations in MS.

 MBP is the second abundant copious protein of the my-
elin sheath in the CNS. As a result of its essential func-
tion in CNS myelin production and completion, MBP has 
been regarded as a functional molecule of myelin. MBP 
is very basic and delivers an extremely positive charge. 
As an unstructured protein, MBP has appropriate flexibil-
ity; thus, it can interact with negatively charged lipids and 
other polyanionic proteins (Zhang et al., 2014). Autoan-
tibodies to MBP were described in CSF of MS patients 
in many studies (Panitch, Hooper & Johnson, 1980; War-
ren & Catz, 1986; Catz & Warren, 1986; Warren & Catz, 
1999; Terryberry, Thor & Peter, 1998; Reindl et al., 1999; 
Chamczuk, Ursell, O’Connor, Jackowski & Moscarello, 
2002). As autoantibodies to MBP were bound to other 
proteins in CSF, it is challenging to detect autoantibodies 
against MBP in MS (Warren & Catz, 1986).

The MS diagnosis criteria are as follows: 1) suffering 
from numbness, tingling, weakness, vision loss, walking 
loss, incoordination, imbalance, and bladder dysfunction; 
2) lesion in MRI findings in white matter; 3) extended 
central motor transmission times; and 4) increasing im-
munoglobulin concentrations and the presence of two 
or more oligoclonal bands in CSF (Polman et al., 2011; 
Hunter, 2016). Because MRI is expensive and CSF exam 
is an invasive procedure, evaluating biomarkers in the 
serum and saliva as an alternative procedure is of value. 

Several studies have suggested applying salivary 
evaluations for diagnosing, managing, or predicting the 
prognosis of illnesses. In this regard, numerous biologi-
cal molecules can be assayed in the saliva of diseased 
individuals, for instance, cortisol (Agha-Hosseini et al., 
2011; Agha-Hosseini, Mirzaii-Dizgah & Mirjalili, 2012) 
and testosterone (Agha-Hosseini, Moosavi & Mirzaii-
Dizgah, 2013) in xerostomia, troponin (Mirzaii-Dizgah & 
Riahi, 2013) and cathepsin L (Mirzaii-Dizgah & Riahi, 
2011) in myocardial infarction, epidermal growth fac-
tor (Agha-Hosseini, Mohebbian, Sarookani, Harirchi & 

Mirzaii-Dizgah, 2015) and muscarinic cholinergic recep-
tors (Agha-Hosseini, Mirzaii-Dizgah & Mohammadpour, 
2016) in lichen planus, and glucose (Mirzaii-Dizgah, 
Mirzaii-Dizgah & Mirzaii-Dizgah, 2016) in diabetes mel-
litus. Saliva is holding promises as a research fluid in fu-
ture investigations. It has received considerable interest as 
a biological sample because of its fast, simple, and nonag-
gressive collection. To substitute saliva for plasma or CSF 
for biological assessments, there must be a high associa-
tion between plasma and saliva regarding the evaluated 
biomarkers. As our study showed, there was a moderate 
association between serum MBP and stimulated saliva 
MBP. We can assume that saliva-based assays may be 
used to detect MS by determining salivary MBP.

It was shown that autoantibodies from the serum of dif-
ferent autoimmune diseases could possess enzymatic 
activities (Bezuglova, Konenkova, Buneva & Nevinsky, 
2012). MBP-hydrolyzing activity is an essential prop-
erty of IgGs, IgMs, and IgAs from sera and CSF of MS 
patients (Doronin et al., 2014). Therefore, the hydrolyses 
of MBP by autoantibody produced in these patients may 
be the mechanism of the low level of MBP in MS pa-
tients compared with healthy individuals.

There were some limitations to the present study. For 
example, we did not assay MBP in CSF due to ethical 
considerations, especially in the control group. So, we 
did not analyze the correlation of MBP content between 
serum, saliva, and CSF. Moreover, all study patients had 
relapsing-remitting MS, and we did not include patients 
with other types of MS.

5. Conclusions 

Serum and saliva level of MBP is lower in MS, and it may 
be considered a potential biomarker in diagnosing MS.
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