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Mucosal surfaces, including those of the oral cavity, upper respiratory tract and gastrointestinal
tract, are the main entry port for microbial pathogens and potential environmental and food allergens.
The protection of these surfaces is predominantly ensured by the secretory immunoglobulin A (sIgA)
which exists widely in various mucosal secretions, such as saliva and respiratory and gastrointestinal
fluids. Our major concern is a well-accepted notion that sIgA can play an inevitable role in preventing
various infectious and allergic diseases. Several new findings obtained from our relevant studies are
presented.

(1) The incidence of selective IgA deficiency (SIgAD) known as the most common primary
immunodeficiency remarkably varies among different nations and regions in the world. Our
investigative study based on information on the COVID-19 pandemic showed that the frequency
of SIgAD has a strong positive correlation with the prevalence of COVID-19 per general
population, with both values for the Japanese people being the lowest.

(2) To explain such an extremely low incidence of COVID-19 in Japan compared with many other
countries, saliva samples were collected from 180 Japanese participants consisting of 139 adults
(aged >20 years) and 41 juveniles (aged < 20 years), who had been considered unexposed to SARS-
CoV-2 and had not been vaccinated against COV-19, and were used to determine sIgA antibodies
reactive with the receptor binding domain (RBD) of the SARS-CoV-2 spike-1 subunit proteins.
The results showed that a substantially large fraction of the participants as high as 53% (95/180)
were positive for sIgA antibodies without significant gender - or age - dependent differences.

(3) We compared salivary sIgA levels for individual groups of patients with several allergic diseases,
such as Japanese cedar pollinosis (JCP), perennial allergic rhinitis, allergic asthma and atopic
dermatitis, to the value for a control group of non-allergic healthy individuals. It was revealed
that sIgA levels in saliva for all of the allergic disease groups are significantly lower than the
control group and, moreover, that there is a significant inverse relationship between the mean
sIgA level in saliva and the mean pollen allergen-specific IgE level in serum.

(4) During the period of time between autumn in 2006 and spring in 2009, we performed three periodic,
cross-sectional studies with a total of 25,000 Japanese adults, in which effects of morbidity of
symptomatic pollinosis and vaccination to influenza on the incidence of the viral infection were
explored. The results demonstrated that the incidence of influenza was significantly higher in
patients with pollinosis than non-allergic individuals regardless of vaccination in all of the three
different-period studies, suggesting the contribution of sIgA deficiency to the development of
influenza.

(5) More recently, we developed a promising mucosal vaccine to COVID-19 that was prepared with
recombinant SARS-CoV-2 RBD antigen and tested its usefulness in macaque monkeys
(Cynomolgus macaques). When the animals received the vaccine in high doses via the sublingual
route, RBD-specific sIgA antibodies were induced in nasal secretions, together with specific IgG
and IgA antibodies being detected in plasma. Regarding the safety of this sublingual vaccine, no
increase in plasma IgE level nor occurrence of any medical condition was observed.

(6) Recent, a substantial number of nutritional, nutraceutical and biophysical treatments have been
reported to enhance sIgA secretion in saliva. Such treatments could open up another way for the
prevention and management of upper respiratory tract infections and allergic diseases.

Key words  secretory Immunoglobulin A (sIgA), SARS-CoV-2, COVID-19, allergic disease,
sublingual vaccine, functional food
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