
ERAD, 2022, Volume 1, Issue (2), pages 1-3  
  
                                                                                                                                             
 
 
 

  
 
 

1 

Commentary

The role of lung microbiome on multiple sclerosis 
 
Running title: Lung microbiome and multiple sclerosis 
 
 
Vasileios Siokas 

Department of Neurology, Laboratory of Neurogenetics, University Hospital of Larissa, Greece, Faculty of Medicine, School of Health 

Sciences, University of Thessaly, Larissa, Greece 

Corresponding Author’s e-mail: bill_s1983@hotmail.com 
 
 
Abstract 
Microglia is involved in the pathophysiology of multiple sclerosis 
(MS) as it is considered the neuroinflammation primer in MS. Several 
environmental and genetic risk factors possibly contribute to MS. 
Among them are smoking, and lung infections. Moreover, while the 
gut microbiome has gained the main focus regarding the ongoing 
research on central nervous system (CNS) and autoimmunity, a 
recent study suggests that a connection between the local lung 
microbiome and the brain, also exists, in which the microglia plays a 
crucial role. In this commentary, we further discuss the important 
findings of this study considering the lung microbiome as a 
modifiable environmental factor, which could provide an alternative 
method for prevention, management and modification in the course 
of diseases with autoimmune mechanisms, such as MS. 
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I. INTRODUCTION 
Multiple sclerosis (MS) is a common autoimmune disease 
of the central nervous system (CNS) [1]. The mechanisms 
that are responsible for the induction of the MS are not yet 
fully understood [2]. Inflammation, demyelination, ionic 
imbalance, astrocyte and microglia activation, glutamate 
excitotoxicity, axonal damage, neurodegeneration are 
among the pathophysiological processes that are implicated 
in MS development [3].  
Interestingly, microglia is considered as the 
neuroinflammation primer in MS and constitutes more than 
one third of early MS lesion’s mass [4]. Multiple sclerosis is 
considered to be a multifactorial disease, where both 
environmental and genetic risk factors confer susceptibility 

to its development [5]. Regarding genetics, MS is regarded 
as a polygenic disease, with a complex genetic pattern [6]. 
Among the several environmental risk factors that possible 
contribute to the development of MS are smoking, an 
Epstein-Barr Virus (EBV) infection, the degree of physical 
exercise, lifestyle conditions, lung infections, vitamin D 
deficiency and dietary habits [7, 8]. There is also a complex 
interplay between the environmental and the genetic factors 
leading possibly to autoimmunity [9].  
The gut microbiome has attracted main scientific attention 
as a possible regulator of CNS regarding autoimmunity 
[10].The gastrointestinal tract and especially the intestine 
seems to have an effect on several human systems, including 
the immune and CNS systems [11, 12]. The enteric nervous 
system has been considered as a second brain, while the gut–
brain axis offers the bilateral manner of contact, by which 
the two organs communicate with each other [13]. As far as 
MS is concerned, the gut microbiota may be deemed as 
factors that have an effect on the intestinal milieu and their 
modification may alter the risk and course of MS [14].  
While the gut microbiome has gained the main focus 
regarding the ongoing research on CNS and autoimmunity 
[9, 15, 16], a recent study suggests that a connection 
between the local lung microbiome and the brain, also exists 
[17]. The recipients of the messages from the lung 
microbiome are the microglia cells, that are regarded as the 
neuroinflammation primers in MS [4]. Therefore, according 
to the study by Hosang et al. (2022), the existence of a lung–
brain axis has been reported, and thus, the pulmonary 
microbiome may have an effect on immunological processes 
conferring susceptibility to the development of autoimmune 
disorders, even in the CNS [17]. 
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Given that continuous research into modifiable risk factors 
for several diseases attracts attention, this finding is of 
particular interest. More precisely, considering the lung 
microbiome as a modifiable environmental factor, this could 
provide an alternative method for the prevention, 
management and modification of the course of diseases with 
autoimmune mechanisms, such as MS (e.g. with the use the 
antibiotics, as in the example of the gut microbiota)   [9, 14].   
At this point, the differences that exist between the gut 
microbiota and the lung microbiome should be mentioned 
[17]. Firstly, lung microbiome is in more direct contact with 
the external environment and exposed to infectious factors. 
Secondly, the immune response occurs with small changes 
in the lung microbiota. Finally, the microbial substances 
require shorter distance to pass from the lungs to the blood 
without any flirtation, compared to the gut microbiota. 
These data may indicate a greater impact of the lung 
microbiome on autoimmunity, in comparison to the gut 
microbiota. 

The lung microbiome is possible to have an effect on the 
development of diseases, both respiratory and systematic 
(e.g. rheumatoid arthritis) [18-21]. Nevertheless, the novel 
findings of this study by Hosang et al. (2022), are of great 
importance, in a relation to autoimmunity and development 
of diseases of the CNS with immunological 
pathophysiological processes, like MS. Modulation of the 
lung microbiome and of the multiple factors that affect it, 
even from early life (infections, use of antibiotics, feeding, 
mode of birth), or later  (smoking) [22], may alter the 
immune reactivity of the brain [17].  
 

II. CONCLUSION 

More data and evidence are required from future studies 
which should be focused in the role of lung microbiome on 
CNS autoimmunity and MS. Firstly, it would be interesting 
if the lung microbiome serves as a modifiable environmental 
factor for MS. Consequently, the modification of the lung 
microbiome with a dietary, therapeutic or lifestyle approach 
(e.g. probiotics, antibiotics, change of crowding conditions, 
smoking) may be added to the prophylaxis and management 
of MS. In view of the latter, it should be examined when a 
microbiome-based intervention would be more effective. 
Should those be done during early life or later (e.g. after the 
disease development)? Also, the identification of specific 
microorganism, the modification of which has the major 
impact on CNS immune reactivity, would help to make more 
accurate and targeted studies regarding the role of lung 
microbiome and MS. Moreover, it would be worth if 

research could focus on how Disease-Modifying Treatment 
(DMT) may affect the lung microbiome and thus the 
possible immune CNS reactivity in MS. Finally, studies on 
MS preclinical state, although difficult to perform, would 
give robust data on whether immunological processes of the 
CNS could be preceded and also alter the lung microbiome. 
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