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        Abstract


        Purpose


        A group of disorders featuring lower serum immunoglobulin levels is called hypogammaglobulinemia. Being a primary immune disorder, Common variable immunodeficiency (CVID) is characterized by primary hypogammaglobulinemia. Nephrotic syndrome (NS) is an entity associated with secondary hypogammaglobulinemia. Lower concentrations of immunoglobulins in saliva may attenuate oral health. The aim of this study is to investigate the impact of salivary immunoglobulin concentrations on oral health in patients with primary and secondary hypogammaglobulinemia.


        Materials and methods


        This study was a case-control study involving 19 CVID and 19 NS patients compared to 37 immunologically healthy individuals. Total saliva IgA, IgM and IgG levels, saliva microbiological parameters (total streptococci, mutans streptococci, lactobacilli, and total anaerobic bacteria counts), intraoral mucosal lesions, panoramic and bitewing radiographies, decayed, missing and filled teeth (DMFT), decayed, missing and filled surfaces (DMFS), plaque index, bleeding on probing (BOP) were analyzed.


        Results


        The total concentrations of salivary IgG were statistically significant lower (p < 0.0001) in the case group. However, no such difference existed in total IgA and IgM levels. With regard to DMFT and DMFS indices, plaque index, or BOP, no major differences were found between the case and the control group. The mean colony-forming unit numbers of salivary lactobacilli, total streptococci, and anaerobic flora were significantly lower (p < 0.001) in the case group.


        Conclusion


        Although the mean IgG level was lower among immunodeficient patients, the pathological oral data showed no significant difference. This may be explained by the least important effect of IgG on oral health compared to IgA and IgM.
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        Introduction


        Immunoglobulins, secreted by the B-lymphocytes, are Y-shaped proteins consisting of two pairs of identical light and heavy polypeptide chains. The structure of the heavy chain defines the type of the immunoglobulin as IgA, IgG, IgM, IgD, or IgE [1-4]. They play crucial roles in immunity by neutralizing and opsonizing the antigens via direct binding and stimulating cytokine and chemokine release to further induce specific immune response [4].


        Hypogammaglobulinemia is the common name used for a group of disorders featuring lower serum immunoglobulin levels. It can be classified as primary or secondary and has been affiliated with various etiologies. Primary hypogammaglobulinemia is a genetic disorder and involves diseases like common variable immunodeficiency (CVID) [5]. CVID is a primary immune disorder which shows heterogenous clinical features and characterized by hypogammaglobulinemia leading to recurrent bacterial infections primarily affecting the respiratory tract like sinusitis, bronchitis and pneumoniae [4,6,7]. Patients are usually treated with regular intravenous immunoglobulin injections every 3-4 weeks [4].


        Secondary or acquired hypogammaglobulinemia has been reported to result from several medical conditions including malignancies, infectious and/or metabolic disorders, medications like glucocorticosteroids and immunomodulatory drugs, environmental exposures, and malnutrition [5]. Nephrotic syndrome (NS) is another entity associated with secondary hypogammaglobulinemia. It is a clinical condition that includes proteinuria, peripheral oedema, hypoalbuminaemia and hypercholesterolaemia [8]. Patients with NS are at high risk for infections, in part, due to urinary loss of immunoglobulins and complement proteins via kidneys [9,10].


        Immunoglobulins are secreted into the saliva and have been associated with maintenance of oral health. Lower concentrations of immunoglobulins in saliva may attenuate oral health leading to diseases in the oral cavity [5].


        Aim of this study is to investigate the impact of salivary immunoglobulin (IgA, IgG and IgM) concentrations on oral health and content of normal oral flora in patients with primary and secondary hypogammaglobulinemia.


        Materials and Methods


        Hypogammaglobulinemia is defined as a plasmatic level of immunoglobulin (Ig) under 5 g/L [11]. Our study was designed as a case-control study to detect oral pathologies among patients with primary and secondary hypogammaglobulinemia. Immunoglobulins in saliva are affected by many factors and their levels in saliva are directly associated with mucosal permeability; therefore, in this study, their saliva levels were measured instead of serum [12]. We analyzed total saliva IgA, IgM and IgG levels, clinical data of dental caries, periodontal conditions and mucosal lesions, additionally saliva microbiological parameters (total streptococci, mutans streptococci, lactobacilli and total anaerobic bacteria counts). All participants signed an informed consent form after written and verbal information was provided with regards to details and the aim of present study. Out of 38 patients included in this study, 19 of them were diagnosed with CVID and other half was diagnosed with NS. The patients were examined at outpatient clinical ward in Department of Internal Diseases to exclude additional systemic diseases which might cause any oral disease or affect flow and quality of the saliva. Hypogammaglobulinemia was verified by serum electrophoresis of the patients. The control group included 37 age and sex matched immunologically healthy subjects.


        Prior to oral examination, saliva was collected from each patient. Patients had not eaten, drunk or smoked for 1 hour before obtaining saliva. For microbiological analysis 100 microliter of saliva was transferred to a tube containing 1 ml of tryptic soy broth (bioMérieux, France) (TSB) supplemented with 20% glycerol. In order to detect levels of IgA, IgG and IgM levels in the rest of saliva for nephelometric analysis, all samples have been stored at -20 ℃ until it was analyzed [13]. The clinical intraoral examination of each individual was performed by a trained dentist under artificial light using a mouth mirror, explorer and a periodontal probe under standard conditions. Intraoral mucosal lesions, panoramic and bitewing radiographies, decayed, missing and filled teeth (DMFT), decayed, missing and filled surfaces (DMFS), plaque index, bleeding on probing (BOP) were recorded.


        TBS tubes were thawed and vortexed thoroughly for a minute for microbiological analysis. After serial 10-fold dilutions to detect bacteria, saliva was plated as follows: For total streptococci and mutans streptococci (MS) on Mitis salivarius (Becton Dickinson, USA) and Mitis salivariusbacitracin agar (Becton Dickinson, USA) plates, respectively. The Mitis salivarius agar plates were supplemented with 20% sucrose and incubated aerobically for 2 days in 37 ℃. The Mitis salivarius bacitracin agar plates were supplemented with both sucrose and 0.5 μg/ml bacitracin (Sigma-Aldrich, USA) and MS were incubated for 3 days in a 7% CO2 atmosphere at 37 ℃. For Lactobacilli saliva were cultivated on Rogosa SL (Becton Dickinson, USA) agar plates and incubated anaerobically for 3 days at 37 ℃. The total flora was determined by plating samples on blood agar plates containing 5% bovine blood (bioMérieux, France) and incubated anaerobically for 2 days at 37 ℃. After appropriate incubation times the bacterial number of colony forming units (CFU/ml saliva) was determined [13].


        All rest of saliva samples were thawed and enzyme immunoassay kits (Eastbiopharm, Hangzou, China) was used for the assay for quantitative measurement of IgA, IgM, IgG in saliva samples. Saliva samples were added to monoclonal antibody enzyme wells which is pre-coated with anti-human IgA, anti-human IgG, anti-human IgM monoclonal antibody. After incubation IgA, IgG, IgM antibodies labeled with biotin and combined with Streptavidin-HRP to form immune complex; then carry out incubation and washing again to remove the uncombined enzyme. Then, Chromogen Solution A, B were added for the color of the liquid changes into the blue. And at the effect of acid, the color finally becomes yellow. Optical density was read on a standard automated plate reader at 450 nm (Perkin Elmer).


        Statistical analysis


        All statistical calculations were performed with the Statistical Package for Social Sciences (version 11.0 for Windows; SPSS, Inc., Chicago, IL). Data was presented as mean, standard deviation (SD), median, minimum, maximum, percentage and numbers. Shapiro Wilk test was used to evaluate distribution of variables. Kruskal-Wallis test was used because data showed non-normal distribution. Comparison of groups was calculated via post hoc tests and categorical variables were compared with groups via Chi-Square test. P < 0.05 was considered to denote a significant difference.


        Results


        A total of 75 (19 CVID, 19 NS and 37 control group) participants were included. The mean ages of the participants were shown on Table 1. The total concentrations of salivary IgG were statistically significant lower (p < 0.0001) in immunodeficient patients than in the controls (Table 2). However, no such difference existed in total IgA and IgM levels. The mean colony forming unit numbers of salivary lactobacilli, total streptococci and anaerobic flora were significantly lower in immunodeficient group compared to control group (p < 0.001). CVID group and NS group also demonstrated statistically significant differences, in which the total colony forming unit numbers were the lowest in CVID group (p < 0.001). The total numbers of salivary mutans streptococci was lower in CVID group compared to control group (p = 0.001) but NS group and control group didn't have significant difference (Table 3). No major differences were found between the immunodeficient patients and the control group with regards to DMFT and DMFS indices, plaque index, or BOP (Table 1). Mucosal lesions were not detected at any patient, but inflammatory gingival hyperplasia was detected in 1 patient with CVID (Figure 1).
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          Table 1: Age and oral findings of participants. View Table 1

        

        

        
          Table 2: Total antibodies in saliva of immunodeficient patients and controls. View Table 2

        

        

        
          Table 3: Salivary microbiological data of participants. View Table 3

        


        Discussion


        IgA, IgG and IgM are present at saliva and main immunoglobulin type at secretions is IgA [14,15]. Although we know more about oral microbial ecology and the role of immunoglobulins, we are less aware of the oral consequences of antibody deficiencies. Oral healths of individuals with hypogammaglobulinemia have rarely been studied. The reported main oral features of these patients involve periodontal disease, recurrent aphthous ulcer (RAU), lichenoid lesions, enamel hypoplasia and pseudomembranous candidiasis [5]. Also necrotizing periodontal diseases have been reported [16].


        IgA is the predominant immunoglobulin isotype in human mucosal secretion. Measurement of total salivary IgA provides a measure of the integrity of the human mucosal immune system [12]. Salivary IgA has important immune roles for oral cavity. But, the relationship between low IgA and periodontal diseases-dental caries risks is controversial; some studies showed a relationship [15] whereas others did not prove it [17]. Salivary IgA secreted from plasma cells in salivary glands, salivary IgG mainly delivered from serum. As salivary IgG's source is serum and in CVID-NS patients show lack of IgG's in serum, it is a predictable outcome that salivary IgG levels decrease [18]. IgA is actively secreted from salivary glands and major part of the secretion comes from parotid [18], it seems that low levels of serum IgA levels do not affect the salivary levels of IgA. IgG plays a small part in the immune defense of mucosa due to absence of receptors in the secretory epithelial cell enabling its transcytosis [19]. Even though the mean IgG level was lower among immunodeficient patients, the pathological oral data showed no significant difference. This situation may be explained the least importance effect of IgG for oral health compared to IgA and IgM [20]. As dental caries development is a multifactorial process, not only immunologic factors but also patients' habits about nutrition (frequent consumption of refined carbohydrates), poor oral hygiene, genetic factors, salivary flow and composition, number of cariogenic bacteria etc. have role on dental caries development [21]. Therefore, the role of immunoglobulins at caries development is a controversial issue [20]. Our study showed that besides the different salivary levels of IgG between control and CVID, and also control and NS patients, there is no inclination to dental caries and periodontal problems in CVID/NS patients. This finding is similar to Kirstila, et al. results [13]. Consequently, our results support the idea of IgG's role on caries development is low or absent.


        Mutans streptococci and lactobacilli are correlated to dental caries. Conversely, total anaerobic mouth flora is found more abundant among caries-free individuals [22]. In our study, salivary lactobacilli, total streptococci, mutans streptococci and anaerobic flora numbers were lower among immunodeficient patients compared to control group on the contrary to the literature [13]. This situation may be explained by bad oral hygiene of the control group and the fact that both CVID and NS patients were under regular medical control. Although none of the patients used antibiotics during the saliva collection period, incidence of antibiotic usage is higher in immunodeficient patients [23]. It also may be the cause of low numbers of microorganisms.


        Oral symptoms of CVID are reported as gingivitis, lichenoid reactions and necrotizing ulcerative periodontitis [24]. None of our patients showed oral lesions except one patient with inflammatory gingival hyperplasia. Gingivitis is a common condition in patients participating in our study, with bleeding index's median value is 59%, 57%, 46% for control, CVID and NS patients respectively. There was no statistically significant difference between groups about gingival inflammation and this finding is coherent with Kirstila, et al. findings [13].


        To sum up, although our study did not prove a relationship between hypogammaglobulinemia and oral health of the patients, careful oral health monitoring is essential for them since they are more susceptible to respiratory infections due to the presence of various respiratory pathogens in the oral cavity [17].
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