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IgA antibodies against Streptococcus mutans in breast milk and saliva
Short title: Passive Immunity against caries

Abstract
Objective: The present work aimed to correlate the levels of IgA antibodies reactive with Streptococcus mutans antigens in the saliva and/or in the breast milk and the oral health of lactating. Material and methods: Breast milk and whole saliva samples were collected from 29 lactating. The oral health was verified using DMF scores and the volunteers were separated in three groups: 1) low DMF score; 2) high DMF score with active caries and 3) high DMF score without active caries. The IgA antibodies anti-Streptococcus mutans were analyzed in the samples using ELISA technique. Results: The results showed similar levels of IgA antibodies in all groups, both in milk and saliva. No correlation could be confirmed between the levels of IgA in the saliva and in the breast milk with the oral health of lactating studied. Conclusion: The results suggest that, independently of mother’s oral health, the newborn receive the same amounts of anti-Streptococcus mutans IgA by breastfeeding. 
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Introduction
Streptococcus mutans is considered the main cariogenic microorganism of oral cavity.  Its abilities to adhere to teeth surface and to produce high concentration of acids in the presence of sucrose are consistent attributes associated with cariogenicity [1].
There are different patterns of response against S. mutans antigens in children and adults, which can influence the susceptibility to infection and caries development [2-4]. 
Immunization with different S. mutans antigens can induce high levels of IgG in the serum and IgA antibodies in the saliva, tears, colostrums and breast milk, promoting the reduction in counts and adherence of S. mutans, and the protection against dental caries [5-8]. The World Oral Health reported that the breast milk could prevent the occurrence of rampant caries in the early childhood [9].
Al Amoudi et al. [10] observed that children with early childhood caries and their mothers had higher levels of sIgA when compared with caries free children and their mothers, showing a positive correlation between secretory IgA of mothers and children. 
Since newborn immune system is immature and maternal IgG and IgA, acquired during gestation and breastfeeding, respectively, can help in defense against pathogens, it is important to know the specificity of these antibodies and if the oral health could influence their levels. The present study compared the IgA anti-S. mutans levels on the breast milk and on the saliva of lactating women with different oral health. 

Material and Methods
Studied population
The study included 29 lactating females who had delivered the day before sample collection. They were informed about the objectives of the present study and signed a free and clarified consent term. This study followed the Resolution MS nº196/1996 and was approved by Research Ethical Committee of Univ. Estadual Paulista (nº 70/99-PH/CEP).

Clinical analyzes 
An oral examination was performed by a unique dentist.  The clinician analyzed the carious, restored and lost teeth (DMF scores). The patients were divided in three groups: with good oral health – low DMF scores (group 1), with high DMF scores with active caries (group 2) and with high DMF scores without active caries (group 3). The DMF scores between 0 and 3 were considered low and those over 10 were considered high DMF scores.

Sample collection
Breast milk and whole saliva samples were collected from each woman in sterile disposable collectors. The saliva samples were collected without stimulation. The samples were added by proteases inhibitor and conservator,  and were kept in -20ºC until analyzes.

IgA analyzes
The levels of anti-Streptococcus mutans IgA were analyzed using the ELISA technique. Sensitization of ELISA plates was performed using surface antigens of Streptococcus mutans ATCC 1910, prepared as described by Leão and Unterkircher [11]. The plates were then incubated with diluted saliva or breast milk (1: 5, 10, 20 and 40), followed by an anti-human IgA labeled with horseradish peroxidase (Sigma, St. Louis, MO). The reaction was developed with orthophenylenediamine (Sigma, St. Louis, MO) and H2O2 as substrate. Absorbance was measured at 450 nm.

Statistical analyzes
The optical densities media of each dilutions of each group were compared using ANOVA (Biostat 2.0 program), considering p value < 0,05.

Results
 	The DMF means were 2, 4, in a group with good oral health (group 1), and 12,3 and 16,2, in groups with high DMF scores with or without active caries (group 2 and 3), respectively. The results showed similar IgA levels in saliva samples of all analyzed groups (Fig 1). No correlation could be confirmed between IgA levels in saliva and that in breast milk. There were no statistical differences between IgA levels on the breast milk of studied groups (Fig 2). 
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Discussion
The mucosal immune system represents the first line of defense to mucosal infection. Immunoglobulins sIgA prevents the binding of a pathogen to these surfaces and high levels of sIgA are associated with lower symptoms of illness [12-13].
IgA against S. mutans seems to interfere on the adherence of these bacteria and then protect against dental caries [2]. However, controversial results regarding the correlation of caries, Streptococcus mutans and anti-S. mutans IgA levels have been reported. 
Cogulu et al.[14] observed that patients with Down's syndrome had a significantly lower prevalence of caries and significantly higher levels of total salivary sIgA [15]. The authors suggested the hypothesis that higher levels of salivary sIgA could protect against dental caries. However, Yang et al. found significantly higher levels of salivary total sIgA in children with severe early childhood caries and in the elderly subjects with root caries [16]. Ranadheer et al. [5]  also observed that s-IgA levels were significantly higher in caries-active group compared with free caries group, suggesting an increase in the protection mechanism against Streptococcus mutans after dental caries.
No significant correlation between caries and anti-S. mutans IgA was found in the present work, since individuals with low and high DMF scores, with or without active caries presented similar levels of these specific IgA. The same was already found by other authors. These conflicting reports in the literature may be attributed to different measurement methods, studied population, time and quality of sample collection, and others.
Newborn infants are known to have a higher frequency of microbial infections when compared with older children and adults, due to immaturity of their immune system [17]. So, passive transfer of IgG and IgA antibodies by placental transfer and breastfeeding is important in protecting term newborns against infections [18]. 
Concentration of IgA in colostrum drops rapidly after birth, and varies significantly according to different kinds of exposures [19]. In the present work, although different conditions presented in each patient could not be excluded, the time of collection was the same for each one (on the second day after birth), standardizing the possible variations regarding the time of collection.
Streptococci represent the majority of bacteria that initially colonize the oral cavity and the early responses to virulence-associated antigens of S. mutans may influence this ability [17]. Although, the present work did not find differences in the levels of IgA anti-S. mutans in the breast milk of studied females, these antibodies were present, and would be certainly transferred to the newborn during breastfeeding.
The role of IgA response in protection against dental caries has been still discussed, however, according to our findings, the newborn receives anti-S. mutans IgA by breastfeeding, independently of mother’s oral health.  

Acknowledgements
We thank Fabio Soares Silva for the help in sample collections and clinical analysis, and Santa Casa de Misericórdia de São José dos Campos, for the permission to sample collections.  
Conflict of interest: none.



References 
1- Loesche WL. Role of Streptococcus mutans in human dental decay. Microbiol Mol Biol Rev. 1986;50:353-80. 
2- Huang L, Xu QA, Liu C, et al. Anti-caries DNA vaccine-induced secretory immunoglobulin A antibodies inhibit formation of Streptococcus mutans biofilms in vitro. Acta Pharmacol Sin. 2013;34(2):239-46. 
3- Ito T, Maeda T, Senpuku H. Roles of salivary components in Streptococcus mutans colonization in a new animal model using NOD/SCID.e2f1-/- mice. PLoS One. 2012;7(2):320-63. 
4- Nogueira RD, Alves AC, Napimoga MH, et al. Characterization of salivary immunoglobulin A responses in children heavily exposed to the oral bacterium Streptococcus mutans: influence of specific antigen recognition in infection. Infect Immun. 2005;73(9):5675-84.
5- Ranadheer E, Nayak UA, Reddy NV, et al.The relationship between salivary IgA levels and dental caries in children. J Indian Soc Pedod Prev Dent. 2011;29(2):106-12.
6- Smith DJ, King WF, Rivero J, Taubman MA. Immunological and protective effects of diepitopic subunit dental caries vaccines. Infec Immun. 2005;73(5):2797-804.
7- Wernersson J, Danielsson Niemi L, Einarson S, et al. Effects of human milk on adhesion of Streptococcus mutans to saliva-coated hydroxyapatite in vitro. Caries Res. 2006;40(5):412-7.
8- Petersen PE. The World Oral Health Report 2003: continuous improvement of oral health in the 21st century--the approach of the WHO Global Oral Health Programme. Community Dent Oral Epidemiol. 2003;31(Suppl 1):3-23.
9. Bertoldo, BB, Silva, CB, Rodrigues, DBR, et al. Comparisons of IgA response in saliva and colostrum against oral streptococci species. Braz. Oral Res. 2017;31:9.

10- Al Amoudi N, Al Shukairy H, Hanno A.A comparative study of the secretory IgA immunoglobulins (s.IgA) in mothers and children with SECC versus a caries free group children and their mothers. J Clin Pediatr Dent. 2007;32(1):53-6.
11- Leão MVP, Unterkircher CS. Effects of immunization with Streptococcus mutans surface antigens in auto-reactivity of BALB/c mice. Cienc Odontol Bras. 2008;11(3): 6-12.
12- Breakey AA, Hinde K, Valeggia CR, Sinofsky A, Ellison PT. Illness in breastfeeding infants relates to concentration of lactoferrin  and secretory Immunoglobulin A in mother’s milk .Evol Med Public Health, 2015;21–31.
13- Denise M, Serbin, AL, Stack, DM. Children's anxiety symptoms and salivary immunoglobulin A: A mutual regulatory system?. Developmental Psychobiology. 2018; 60: 202-15.
14- Cogulu D, Sabah E, Kutukculer N, et al. Evaluation of the relationship between caries indices and salivary secretory IgA, salivary pH, buffering capacity and flow rate in children with Down's syndrome. Arch Oral Biol. 2006;51:23-8.
15 - Hashizume, LN, Schwertner C, Moreira, MJS, et al. Salivary secretory IgA concentration and dental caries in children with Down syndrome. Special care in dentistry. 2017, 37: 115-19.
16- Yang Y, Li Y, Lin Y, et al. Comparison of immunological and microbiological characteristics in children and the elderly with or without dental caries. Eur J Oral Sci, 2015,123(2):80-87.
17- Nogueira RD, Sesso ML, Borges MC, et al. Vary IgA antibody responses to Streptococcus mitis and Streptococcus mutans in preterm and fullterm newborn children. Arch Oral Biol. 2012;57(6):647-53.
18- Quinello C, Quintilio W, Carneiro-Sampaio M, et al. Passive acquisition of protective antibodies reactive with Bordetella pertussis in newborns via placental transfer and breast-feeding. Scand J Immunol. 2010;72(1):66-73. 
19. Munblit D, Sheth S, Abrol P, Treneva M, Peroni DG, Chow LY, et al. Exposures influencing total IgA level in colostrum. J Dev Orig Health Dis. 2015; 21:1-7.





 



1

