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Abstract 

MMP2 and Aquaporin, Whole Saliva pH and Treatment Needs 

 

 

Parul Ahuja, B.D.S, M.S. 

 

University of Pittsburgh, 2020 

 

 

 

Objectives: Salivary pH ranges from 6.2 to 7.4 and is kept near neutrality. We hypothesized that 

within the normal physiological limits of the saliva some people tend to show more 

susceptibility/ resistance towards dental conditions. We also hypothesized that genetics play a 

role in controlling the saliva pH of the mouth and individuals within a certain range of this pH 

variation may show more extensive and customized dental treatment needs due to difference in 

their oral environment pertaining to differences in the genetic makeup of all individuals. This can 

be the explanation of why some individuals are more or less susceptible to dental diseases. We 

investigated the potential association between saliva pH and various treatment needs with MMP2 

and the aquaporin locus.  

Methods: Clinical data and saliva samples were obtained from the University of Pittsburgh 

Dental Registry and DNA Repository project. Analysis was performed by querying the medical 

and dental records of more than 6000 patients. A total of 189 patients were selected with almost 

equal number of males and females and assessed for their saliva pH values. pH was determined 

by the use of commercial strips. Some patients required stimulation to provide a saliva sample 

and it was done by the use of gum or candy to stimulate salivary secretion. Sex and ethnicity 

were also considered. Subjects were divided in two groups based on the pH of their saliva (above 

or below the mean pH of all subjects). Information was retrieved on positive/negative history for 
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hypertension, oral surgery treatment (as a surrogate for tooth loss), periodontitis, restorative 

treatment, and root canal therapy. Genetic association studies were also performed and the 

markers rs2241145, rs243865, rs243832, rs2285053, rs1163960 in MMP2 and the marker 

rs461872 in the aquaporin locus were genotyped using TaqMan chemistry and end-point 

analysis. Chi-square and Fisher’s exact tests were used in all comparisons with an alpha of 0.05. 

Results: Out of the 189 subjects, 95 patients provided a saliva sample without the need for 

stimulation, 97 subjects were females, and 23 were African descendants. The mean pH of the 

saliva in all study participants was 7.16. We observed statistically significant differences in the 

distribution of saliva pH for the following genetic markers and phenotypes: 

a. Periodontitis associated with rs11639960 and rs2285053. 

b. Restorative treatment associated with rs243865, rs11639960, and rs2285053 

c. Oral surgery treatment associated with rs11639960, rs2285053, rs243832, and rs461872 

d. Root canal therapy associated with rs243865, rs11639960, rs11639960 and rs461872 

e. Hypertension associated with rs243865 rs11639960, rs11639960, rs2285053, rs2241145 

and rs461872 

 

Conclusion: Our findings suggest that markers in MMP2 and the aquaporin locus associate with 

specific dental and systemic conditions within a particular range of the expected normal salivary 

pH. These findings could help us predict dental treatment needs of individuals considering 

genotyping of markers in MMP2 and the aquaporin locus. 
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1.0 Introduction 

1.1 Saliva and its functions 

Saliva has been the focus of studies for a long time,1 but its importance for chair side use has 

only been recognized recently. There is a bulk of research that aimed to understand the 

biochemical and physiological roles of saliva and defined its role in digestion, speech, 

lubrication and maintenance of overall health of the mouth2. Recent studies28 have also shown 

that saliva can be used to detect biomarkers that help us predict the disease and health status of 

the body. 

However, the use of saliva as research material may pose particular problems due to its complex 

biochemical and physical chemical properties and its inherent variability and instability. 

The term whole saliva is used to describe the combined fluids present in the oral cavity released 

from major glands, i.e. parotid glands, submandibular glands, and sublingual glands, and 

minor salivary glands present in the mucosa of the tongue (Von Ebner glands), cheeks, lips and 

palate3,4. The composition of saliva includes water (99.5%), proteins (0.3%) and inorganic and 

trace substances (0.2%).5-7 

Proteins (which concentrate at 1-2 mg/ml) in the saliva include:  

a. glycoproteins,3  

b. enzymes (e.g., α-amylase, carbonic anhydrase),  

c. immunoglobulins, and  

d. a wide range of peptides (cystatins, statherin, histatins, proline-rich proteins) 

with antimicrobial activities.5,7 
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The inorganic components of saliva include: 

a. sodium,  

b. potassium,  

c. chloride and  

d. bicarbonate 

There are mainly two types of cells that control the consistency of the salivary secretion, the first 

being serous cells that can be found in parotid, submandibular, lingual and palatal glands and 

secrete a watery fluid, essentially devoid of mucus.  The second cells are the mucous cells, 

present in submandibular, sublingual labial and palatal glands and produce thick elastic and 

viscous secretions, which have high content of mucus in them. Serous cells get activated and 

mainly release secretions in presence of stimulation via massage, gum, candy or smell and sight 

of food. Other than this saliva is also composed of food remnants, oral microorganisms, blood, 

oral tissues etc.  

The quality and quantity of the secreted saliva is dependent on a lot of factors such as diet, drugs, 

age, sex, blood properties, activity and size of salivary gland 8, 9, flow rate and the circadian 

rhythm10-13. Salivary stimulation is increased by the smell of food but also by irritants in the 

mouth. 

1.1.1 Saliva pH and diagnostic tests 

Secretion of saliva ranges from 0.3 to 7 ml saliva per minute 14 with pH ranging from 6.2 to 7.4 

and on consumption of food or drinks, the salivary pH changes but comes back to normal 

physiological range within 30 minutes due to buffering capacity of the saliva. However, even 

considering the fact that our oral cavity stays within the normal physiological range of the saliva 
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pH for most time of the day, still some people tend to show more susceptibility/resistance to 

dental diseases indicating a possible role of genetics in controlling the oral environment. Saliva 

has ease of collection and can be easily stored, and sufficient quantities can be obtained15. Saliva 

does not clot like blood and is full of biomarkers16. The non-invasive accessibility of saliva 

reduces the amount of stress and discomfort produced in patients. Since saliva can be used as an 

excellent diagnostic fluid due to being inexpensive, non-invasive and easy-to-use15, it can be 

used as a biomarker and can be used as a chair side diagnostic test for the detection of the 

diseases and the treatment outcomes for various conditions. There are many parameters for 

which saliva samples can be tested due to abundance in their physio-chemical, biological and 

molecular properties. However, for this study we are interested in testing salivary pH and look 

for differences in the same based on variation in markers in MMP2 and aquaporin locus. There is 

very scanty literature relating the saliva pH to the demographics of the patients and 

differentiating the disease conditions and treatment outcomes using genetic analyses, and our 

study aims to explore these possible relationships.  

1.2 Periodontitis 

 

Saliva pH also influences the periodontal health of the teeth. According to the study by 

Takahashi et al., 17, 18 saliva pH influences the growth of bacteria like Porphyromonas gingivalis 

(pH of 6.5-7.0), Prevotella intermedia (pH of 5.0-7.0) and Fusobacterium nucleatum (pH of 5.5-

7.0). All these bacteria prefer acidic oral environment for their growth and in turn cause 

periodontal conditions. Calculation of saliva pH can help in predicting the prognosis of the 

periodontal conditions and in turn can affect the treatment planning 19. We want to look at effects 
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of variation in markers in MMP2 and aquaporin locus on dental conditions like periodontitis, and 

if this influence depends on certain salivary pH ranges that are within what is considered normal 

or demographic features such as sex and ethnicity.  

 

     1.2 Restorative treatment 

 

According to Guggenheimer and Moore, 2003 and Dodds et al., 2005 saliva performs function of 

buffering and its pH is particularly important in maintaining physiological oral environment. 

Various ions and substances like bicarbonate, phosphate, urea, amphoteric proteins, and enzymes 

etc. help in maintain the normal pH of the saliva20,21. The buffering capacity of saliva also affects 

the demineralization and remineralization of enamel and dentin; measurement of buffering is can 

be done by activity and the amount of the bicarbonate, which in turn affect the salivary pH.  

Food and drink change the pH level of saliva. For example, bacteria in mouth break down the 

carbohydrates consumed, releasing lactic acid, butyric acid, and aspartic acid, which lower the 

pH level of saliva and this reduced pH of the saliva causes demineralization of the calcified 

structures of the tooth and destruction of the organic matter. This process starts the cavitation in 

the tooth leading to dental caries. Different individuals show different response to these acidic 

conditions, some people develop caries early in life even after serious efforts to maintain their 

oral health whereas others may show some protection against caries. Restorations are a treatment 

response to caries and cavitated tooth surfaces are restored with various restorative materials like 

resins, amalgam, gold, glass ionomer cements etc. It is an established fact that reduced salivary 

pH over the tooth surface leads to dental caries, and cavitated surfaces are restored with different 
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dental materials. Thus, restorative treatments can be considered as surrogate to dental caries. 

According to the National Health and Nutrition examination survey 2015-2016, about 57% of the 

American population suffers from dental caries and out of these about 45% individuals received 

restorative treatment. This study aims to evaluate the pH of saliva, determine its association to 

needs of the restorative treatments considering it a surrogate of dental caries and further divide 

subgroups on basis of demographics such as sex and ethnicity and thus evaluate its suitability as 

a diagnostic marker of disease using genetic variation in MMP2 and the aquaporin locus. This 

may help us answer at least in part what makes some people more or less susceptible to dental 

caries and thereby different needs for restorative treatments. 

1.3 Oral surgery treatment 

Dental caries and periodontal disease are known to be the two major causes leading to tooth 

extractions in people22. 

Most dental pain and anxiety are a result of sequalae of dental caries, which starts from a 

painless decalcified area that mimics a white spot, followed by destruction of organic matter and 

demineralization of calcified structures leading to cavitation and brownish discoloration. 

Exposure of the dentin and subsequent infection in the pulp leads to severe pain situations23. 

The stimulus involved in pain can range from thermal to chemical stimulation. To overcome all 

the discomfort the only option left is to restore the tooth and if proper steps for filling the teeth 

are not taken well in time, pulp inflammation can start. As pulp is properly confined, 

inflammation can cause severe pressure inside a closed chamber leading to severe pain followed 

by necrosis of pulp if left untreated. Then infection can spread to periapical areas and can cause 
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abscess, granulomas or cysts. Not being able to maintain oral hygiene leads to accumulation of 

plaque and a change in the microflora may cause gingival inflammation (gingivitis). Gingivitis 

may progress to periodontitis causing damage to the periodontal apparatus and severe bone loss 

and eventually tooth loss will be the final outcome. 

If no steps are taken in these stages, the only option left is to extract the tooth. Our study is 

involved at evaluating the pH of saliva, determine its relevance to the tooth extractions, dividing 

it on basis of demographics and thus evaluate its suitability as a diagnostic marker of disease 

using genetic analyses. 

1.4 Root canal therapy 

Mentioned above are the sequelae of dental caries, if infection reaches the pulp, the intervention 

in such conditions is root canal therapy.  

Endodontic treatment is necessary when the pulp, the soft tissue inside the root canal, becomes 

inflamed or infected. Causes for the infection include deep decay, repeated dental procedures on 

the tooth or tooth trauma24. Our study aims to find if variation in markers in MMP2 and the 

aquaporin locus cause have any effect in altering oral environment via saliva pH and if such 

changes have any effect on differences in need for root canal therapies for individuals. 

Demographic factors like sex and ethnicity are also considered. 
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1.5 Hypertension 

Hypertension (high blood pressure) is one of the most common diseases related to lifestyle of 

humans. Hypertension is defined as systolic blood pressure (SBP) of ≥140 mmHg and/or 

diastolic blood pressure (DBP) of ≥90 mmHg. According to Yokokawa et al., 2010 up to 30% of 

adults worldwide have hypertension. Hypertension is the leading cause of cardio-vascular 

conditions and in general systemic conditions affect oral health. Saliva plays a significant role in 

the maintenance of oral health (Dodds et al., 2005)21, so any change in systemic health should 

affect the properties of the saliva. A few studies have been done that evaluate the relationship 

between blood pressure and the saliva pH. A few of the studies suggested that the pH of 

unstimulated saliva was significantly lower in the subjects with hypertension compared to people 

with normal blood pressure regardless of any effect of medication25. It was observed that 

increased acidity in the oral cavity in unstimulated saliva is related to increasing levels of 

systolic and diastolic blood pressure. The blood pressure influences the general condition in 

several ways (Alonso et al., 1993; Wong, 2006)26,27 and we are interested in finding the 

relationship of the whole saliva pH with hypertension condition based on variation in markers in 

MMP2 and aquaporin locus. 
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2.0 Genetic influences on characteristics of saliva, role of MMPs and aquaporins 

Matrix metalloproteinases (MMPs) are proteolytic enzymes capable of degrading all of the 

extracellular matrix and basement membrane components29. MMPs also play an important role in 

normal tissue remodeling but also cause severe destructive inflammatory conditions29. MMPs are 

released as pre enzymes and require activation for its catabolic effects30. 

MMP’s are present in the whole saliva31, gingival crevicular fluid (GCF) and dental plaque32. 

They are also associated with periodontitis and dental caries32-34. The saliva pH changes 

characteristic of changes in blood pressure25, growth of bacteria associated with periodontitis17, 

18, dental cavitation etc. cause activation of potent MMP’s (acidic environment), followed by 

neutralization. This activates catalytic activity of these enzymes33, suggesting that MMPs are 

crucial in altering the oral environment and for different dental processes through its regulation 

by saliva pH or its effects on it. 

Even though MMPs are found in several inflammatory conditions, including oral diseases, very 

scanty literature has been published on their influence on saliva pH in causing different dental 

diseases.  

Aquaporin family (AQP) plays crucial functions in salivary synthesis and secretion35. The 

expression of AQP1, 3 and 5 has also been described during mouse salivary gland development, 

suggesting that aquaporins may also have an important role in controlling properties of the saliva 

and maybe a role in altering the salivary pH and its composition36-38.  
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3.0 Purpose of Research 

Different dietary habits and the food items consumed by humans change the saliva pH of the 

mouth. Some food items like carbonated drinks render an acidic pH to mouth whereas items like 

baking soda or vegetables like broccoli make the pH of the mouth more alkaline. These 

differences in the saliva pH create a different dental environment and lead to different dental 

conditions. Saliva has a buffering potential due to presence of phosphate, bicarbonate ions etc. 

and the pH of the oral cavity returns back to normal within a time span of 30 minutes. Even after 

the buffering actions of the saliva to neutralize the saliva pH to get it within the normal 

physiological limits, people do get dental diseases. In addition to this there is a lot of variation 

seen in individuals for susceptibility towards dental diseases despite having the same dietary 

habits and shared environment. Some people tend to show more susceptibility to dental diseases 

like caries and periodontitis even after they take proper oral hygiene measures whereas some 

people tend to show an inherent protection against these dental diseases. We also believe that 

systemic health greatly alters the oral environment and has effects on the properties of the saliva. 

 

It is often said that every human is unique. Above all this, humans are 99.99% identical to each 

other and what makes each individual unique is 0.1% of our genome, which is approximately 

three million base pairs. This may seem to be insignificant but in these three million differences 

lie the changes that gives one individual red hair instead of blonde and green eyes instead of 

blue. We believe that the same concept, when applied, answers to our question of why some 

individuals are more susceptible to certain dental conditions than others. This difference in 

susceptibility leads to different oral environment for all, which requires intervention with more 
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customized treatment needs for different individuals based on their genetic makeup, but it is very 

difficult to look for associations in the whole genome for different dental conditions at once. 

 

Vieira lab at School of Dental Medicine, University of Pittsburgh is interesting in finding the 

variables that become markers for different oral conditions and the outcomes of the treatment of 

these conditions. Our lab has been working on MMP2 and aquaporin locus for several years now. 

We have shown that markers in MMP2 are associated with periapical lesions39 in deep carious 

conditions and failures in composite restorations40. We have also shown that variations in 

aquaporin locus are associated with TMJ disorders in periodontal conditions46, erosive tooth 

wear45 and a possible preventive effect in dental caries42. MMP’s are present in the whole 

saliva31, gingival crevicular fluid (GCF) and dental plaque32. They are also associated with 

periodontitis and dental caries32-34. The saliva pH changes characteristic of changes in blood 

pressure25, growth of bacteria associated with periodontitis17,18 or dental cavitation cause 

activation of potent MMP’s (acidic environment), followed by neutralization. This activates 

catalytic activity of these enzymes33, suggesting that MMPs are crucial in altering the oral 

environment and for different dental processes through its regulation by saliva pH or its effects 

on it. Even though MMPs are found in several inflammatory conditions, including oral diseases, 

very scanty literature has been published on their influence on saliva pH in causing different 

dental diseases. In addition, Aquaporin family (AQP) plays crucial functions in salivary synthesis 

and secretion35. The expression of Aqp1, 3 and 5 has also been described during mouse salivary 

gland development, suggesting that aquaporins may also have an important role in controlling 

properties of the saliva and maybe a role in altering the salivary pH and its composition36-38. 

Considering our research experience with MMP2 and aquaporin, we are interested in finding if 
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variation in these genes have any effect on the oral disease depending on the saliva pH. Any 

differences in association of saliva pH to the markers in MMP2 and the aquaporin locus may 

suggest differences in the oral conditions and thereby a need for more customized treatment plan 

for different individuals. Some individuals may require complex treatment interventions like root 

canal therapies or extractions, while some may have inherent protective effects.  

We hypothesize that there are differences in the associations between saliva pH and different 

phenotypes like periodontitis, restorative treatment, root canal therapies, oral surgeries and 

systemic conditions like hypertension based on genetic differences in individuals for markers in 

MMP2 and the aquaporin locus. We are also interested in looking at these differences in 

individuals dividing them on basis of demographic factors like sex and ethnicity. 
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4.0 Subjects and Methods 

4.1 Study population and saliva sample collection 

 

Dental Registry and DNA Repository (DRDR) is a database that was established in 2006 at the 

University of Pittsburgh. Clinical data and saliva samples were obtained from University of 

Pittsburgh Dental Registry and DNA Repository Project. For the purpose of this study a total of 

6,222 subjects were screened and 189 patients were selected. Every patient that has been treated 

at the University of Pittsburgh, School of Dental Medicine receives an invitation to participate in 

the registry and sign a consent form authorizing the retrieval of information from their dental 

records. The study is approved by University of Pittsburgh Institutional Review Board (IRB 

approval #0606091). The subjects were recruited from DRDR and from the 6,222 subjects 

available in the project, 189 patients were selected and assessed for their saliva pH values. 

 

4.2 Study participants and collection of saliva sample 

 

The selected subjects were assessed for their saliva pH values. pH was determined by the use of 

commercial strips. Since some patients required stimulation to provide a saliva sample, having 

had stimulation using unsweetened gum was considered in the analysis. Sex and ethnicity were 

also considered. Subjects were divided in two groups based on the pH of the saliva (above and 

below the mean saliva pH of all subjects). Out of the 189 subjects, 95 subjects provided a saliva 
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sample without the need for stimulation. 97 subjects were females, and 23 were African 

descendants. The following figure shows the demographic characteristics of the study subjects: 

               Figure 1 Demographic Data on the sample population for saliva pH based on gender differences 

 

 

   

             Figure 2 Demographic Data on the sample population for saliva pH based on ethnic differences 

 

 

 

 

 



 

 

  14 

                           Figure 3 Histogram depicting the distribution of saliva pH in the sample population 

 

The values of the saliva pH calculated for our sample ranged from as low as 4.5 to as high as 8 

with all the continuous variables in between. Most of the saliva samples showed salivary pH 

within what is considered the normal physiological limits with some outliers. Since these data 

were not perfectly normally distributed as seen in the figure 3, we chose to calculate the mean of 

the saliva pH and compare two groups, individuals having their saliva pH above or below the 

mean pH of the cohort. The mean value of the saliva pH of the sample was 7.15 with 130 

individuals with saliva pH above the mean and 59 with saliva pH below the mean. Eighty-eight 

individuals were White and 23 Black in the sample with saliva pH above the mean of the cohort 

and 44 White and 12 Black in the sample with saliva pH below the mean of the cohort as seen in 

figure 2. 

Regarding sex, 92 individuals were males and 65 of those had saliva pH above the mean and 97 

were females with 32 of them with saliva pH below the mean as seen in figure 1. 
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4.3 Selection of phenotypes 

The following selection criteria was met for the phenotypes of periodontitis, restorative 

treatment, oral surgery treatment, root canal therapy, and hypertension: 

Periodontitis: Subjects with periodontitis were defined as having 30% or more teeth with sites of 

clinical attachment loss of 5mm or more. 

Restorative treatment: It was defined as having any surface of the tooth restored in the oral cavity 

by amalgam, glass ionomers or resins, and other less used materials. 

Oral surgery treatment: Subjects who had undergone extractions of any tooth, which is a 

surrogate for tooth loss. 

Root canal therapy: Subjects with any tooth with history of root canal therapy. 

Hypertension: Subjects who had a systolic blood pressure (SBP) of 140 mm Hg or more, or a 

diastolic blood pressure (DBP) of 90 mm Hg or more. 

4.4 MMP2 and aquaporin locus genotypes 

 

The genotyping data were in existence. Genomic DNA was extracted from saliva and the 

genotypes were generated using Taqman chemistry62. The reactions were carried out with the use 

of standard conditions as suggested by the manufacturer. Genotyping of five single nucleotide 

polymorphisms (rs2241145, rs243865, rs243832, rs2285053, rs1163960) in MMP2, located on 

chromosome 16 and one single nucleotide polymorphism (rs461872) in the aquaporin locus, 

located in chromosome 12, were generated. 
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Table 1 Details of all the tested markers 

 
   Mapping gene 

 

    Marker Chromosome region Common and   rare 

alleles 

       MMP2    rs243865         16q12.2                CT 

       MMP2    rs11639960         16q12.2 AG 

       MMP2    rs2285053         16q12.2 CT 

       MMP2    rs2241145         16q12.2 CG 

       MMP2    rs243832         16q12.2 CG 

    aquaporin locus    rs461872         12q13.12 AG 

4.5 Statistical analysis 

 

All collected data were entered into Excel and Numbers applications and the comparisons were 

performed using Stata software. 

Genetic analyses were performed using PLINK Whole Genome Association Analysis software 

version 1.9. 

Fisher’s exact and chi-squared tests were used to determine if there were differences between the 

clinical outcomes and variation in genetic markers and were stratified based on the saliva pH 

above or below the mean of the total group. Demographic factors were taken into consideration 

while performing the statistical analyses, but not if saliva was collected under stimulation or not. 

Alpha used was 0.5. 
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5.0 Overall results 

The results for the study were divided in two sections: 

 

The first section involves the association of saliva pH and the different phenotypes like 

periodontitis, restorative treatment, root canal therapy, oral surgery treatment, and hypertension. 

This was performed to find out trends in the saliva pH in our selected sample population. 

 

The other section involves the genetic and allelic association tests for the same phenotypes to 

look for associations depending on the saliva pH range with markers in MMP2 and the aquaporin 

locus. 
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5.1 Analysis of the cohort saliva pH and its association with different phenotypes 

5.1.1 Saliva pH and Periodontitis 

 

There were no significant differences in the distribution of saliva pH seen when subjects with 

saliva pH above and below the mean of the cohort were compared for their positive and negative 

phenotypes of periodontitis. No significant p- values were obtained as shown in the table below. 

 

                             Table 2 Saliva pH and periodontitis based on sex and ethnicity 

 

                            

 Number of subjects 

with saliva pH 

above the mean pH 

Number of subjects 

with saliva pH 

below the mean pH 

P-value 

Subjects with Periodontitis 56 28 0.6 

Subjects without Periodontitis 72 31 

Males with Periodontitis 30 15 0.4 

Males without Periodontitis 35 12 

Females with Periodontitis 26 13 1 

Females without Periodontitis 37 19 

Whites with Periodontitis 40 21 0.8 

Whites without Periodontitis 48 23 

Blacks with Periodontitis 8 5 0.7 

Blacks without Periodontitis 15 7 
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5.1.2 Saliva pH and restorative treatment  

 

Whites were more likely to show saliva pH above the mean of the cohort when there was a 

positive history of restorations whereas Blacks showed a higher tendency to have saliva pH 

above the mean of the cohort when there was negative history for restorative treatment. We 

found saliva pH above the mean of the cohort to be associated with Whites without restorative 

treatment and saliva pH below the mean pH of the cohort to be associated with Blacks without 

any restorative treatment and the p-value for these associations were 0.03 and 0.05 respectively 

indicating that it is statistically significant. 

 

                         Table 3 Saliva pH and restorative treatment based on sex and ethnicity 

 

 Number of subjects 

with saliva pH 

above the mean pH 

Number of subjects 

with saliva pH 

below the mean pH 

P-value 

Subjects with Restorations 96 39 0.3 

Subjects without Restorations 33 19 

Males with Restorations 51 17 0.19 

Males without Restorations 14 9 

Females with Restorations 45 22 0.87 

Females without Restorations 19 10 

Whites with Restorations 70 27 0.03 

Whites without Restorations 19 17 

Blacks with Restorations 13 9 0.05 

Blacks without Restorations 10 1 
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5.1.3 Saliva pH and oral surgery treatment 

Individuals were more likely to have saliva pH above the mean of the cohort when they were not 

treated for any tooth extractions. Similar trends were observed when White individuals were 

analyzed separately. The p-value for these associations was 0.014 and 0.009, respectively. 

 

                                   Table 4 Saliva pH and oral surgery treatment based on sex and ethnicity 

 

 

 

 

 

 Number of subjects 

with saliva pH 

above the mean pH  

Number of subjects 

with saliva pH 

below the mean pH 

P-value 

Subjects with Oral surgery 53 36 0.014 

Subjects without Oral surgery 74 23 

Males with Oral surgery 23 15 0.08 

Males without Oral surgery 41 12 

Females with Oral surgery 30 21 0.09 

Females without Oral surgery 33 11 

Whites with Oral surgery 33 28 0.009 

Whites without Oral surgery 53 17 

Blacks with Oral surgery 13 9 0.35 

Blacks without Oral surgery 9 3 
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5.1.4 Saliva pH and root canal therapy 

 

No significant differences in the distribution of the mean saliva pH were observed when subjects 

with saliva pH above and below the mean pH of the cohort were compared on the basis of having 

had a positive and negative history of root canal therapy. There were no statistically significant 

differences as shown in the table below. 

 

 

                   Table 5 Saliva pH and root canal therapy based on sex and ethnicity 

 

 

 

 Number of subjects 

with saliva pH 

above the mean pH  

Number of subjects 

with saliva pH 

below the mean pH 

P-value 

Subjects with Root Canal Therapy 20 16 0.06 

Subjects without Root Canal Therapy 108 

 

43 

Males with Root Canal Therapy 9 6 0.33 

Males without Root Canal Therapy 55 21 

Females with Root Canal Therapy 11 10 0.11 

Females without Root Canal Therapy 53 22 

Whites with Root Canal Therapy 14 13 0.07 

Whites without Root Canal Therapy 73 31 

Blacks with Root Canal Therapy 3 2 0.81 

Blacks without Root Canal Therapy 19 10 
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5.1.5 Saliva pH and hypertension 

There were no significant differences in the distribution seen when subjects with saliva pH above 

and below the mean pH of the cohort were compared for their positive and negative phenotypes 

of hypertension. 

  

 

                                           Table 6 Saliva pH and hypertension based on sex and ethnicity 

 

 

 

 

 Number of subjects 

with saliva pH 

above the mean pH  

Number of subjects 

with saliva pH 

below the mean pH 

P-value 

Subjects with Hypertension 26 12 1 

Subjects without Hypertension 102 47 

Males with Hypertension 17 5 0.41 

Males without Hypertension 47 22 

Females with Hypertension 9 7 0.36 

Females without Hypertension 55 25 

Whites with Hypertension 19 9 0.85 

Whites without Hypertension 68 35 

Blacks with Hypertension 4 3 0.63 

Blacks without Hypertension 18 9 
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5.2 Genotyping analysis of different markers for the selected phenotypic conditions 

Our genotyping results for association of salivary pH to different conditions depicted various 

significant associations when tested for different markers. In the following subsections, the 

significant association results have been tabulated for rs243865, rs11639960, rs2285053, 

rs2241145, rs243832 and rs461872 for the conditions and treatments studied: periodontitis, 

restorative treatment, oral surgery treatment, root canal therapy and hypertension. 

5.2.1 Statistically significant results for genotyping analysis for association of 

periodontitis with saliva pH tested for different markers 

Tables 7 and 8 show an excess of rs243865 heterozygotes for subjects without periodontitis with 

saliva pH above the mean of the cohort. Additionally, male individuals without periodontitis 

were less likely to have the less common allele T when their saliva pH was below the mean of 

the cohort when tested for the same marker. Significant p-values suggest that there are 

differences in distribution of the saliva pH for different genotypes and different alleles whether a 

C or a T, in overall cohort and for males respectively when tested for the marker rs243865 of 

MMP2 for subjects without periodontitis. 
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Table 7 rs243865 genotyping analysis of subjects for association between salivary pH and periodontitis 

 

Subjects without periodontitis 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 26 14 0.04 

CT 32 4 

TT 3 2 

 
                                                                                  

Table 8 rs243865. Allele frequency analysis of subjects for association between salivary pH and periodontitis 

 

 

 

Tables 9 and 10 show that individuals without periodontitis were more likely to be heterozygotes 

and have the less common allele G of rs11639960 when their saliva was below the mean of the 

cohort. Significant p-value showed that there are significant differences in distribution of the 

saliva pH for different genotypes of marker rs11639960 of MMP2 for subjects without 

periodontitis. Significant differences in the distribution of the saliva pH for different alleles 

whether an A or a G, was also found in all subjects when tested for the same marker. 

 

 
Table 9 rs11639960 genotyping analysis of subjects for association between salivary pH and negative history 

of periodontitis 

 

Subjects without periodontitis 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 56 21 0.04 

AG 4 6 

GG 0 0 

 

 

Males without periodontitis 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 40 15 0.03 

T 18 1 



 

 

  25 

 

Table 10 rs11639960 allele frequency analysis of subjects for association between salivary pH and negative 

history of periodontitis  

 

 

 

 

 

Tables 11 and 12 showed that females were more likely to have T allele independent of their 

periodontal health status when their saliva pH was above the mean pH of the cohort. 

 

 
Table 11 rs2285053 allele frequency analysis of female subjects for association between salivary pH and 

periodontitis 

 

 

Table 12 rs2285053 allele frequency analysis of female subjects for association between salivary pH and 

negative history of periodontitis 

 

 

 

 

 

Subjects without periodontitis  Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 116 48 0.04 

G 4 6 

Females with periodontitis 

  

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 42 26 0.03 

T 8 0 

Females without periodontitis  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 65 37 0.05 

T 11 1 
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5.2.2 Statistically significant results for genotyping analysis for association of tooth 

restorative treatment with saliva pH tested for different markers 

 

Tables 13, 14 and 15 showed that individuals without restorative treatment were less likely to 

have the less common allele T of rs243865 when their saliva pH was below the mean of the 

cohort. Similar trends were seen in the white and male population of our study population. 

  

 
Table 13 rs243865 allele frequency analysis of subjects for association between salivary pH and restorative 

treatment  

 
 

 
Table 14 rs243865 allele frequency analysis of male subjects for association between salivary pH and negative 

history of restorative treatment 

 

 

 
Table 15 rs243865 allele frequency analysis of white subjects for association between salivary pH and 

negative history of restorative treatment 

 

 

 

Subjects without restorations  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

C 35 29 0.04 

T 19 5 

Males without restorations 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 11 15 0.03 

T 7 1 

Whites without restorations 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

C 15 25 0.01 

T 13 5 
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Tables 16 and 17 showed that there was an excess of heterozygotes of rs11639960 for female 

subjects without restorations when their saliva pH was below the mean of the cohort. The results 

of the allelic association of rs11639960 show an excess of rare allele G in subjects without 

restorative history when their saliva pH was below the mean of the cohort.  Our result showed 

that there are significant differences in distribution of the saliva pH for different genotypes of 

rs11639960 of MMP2 for female subjects without restorations. We also found that there is a 

significant difference in the distribution of the saliva pH for different alleles whether an A or a 

G, in all subjects without restorations when tested for the same marker. 

 

 
 Table 16 rs11639960 genotyping analysis of female subjects for association between salivary pH and negative 

history of restorative treatment 

 
 

 Table 17 rs11639960 allele frequency analysis of subjects for association between salivary pH and negative 

history of restorative treatment 

 

 

 

Tables 18 and 19 showed that in females, independent of having restorations, the rare allele T 

was not present for subjects with saliva pH below the mean of the cohort and an excess of 

homozygotes of common allele C of rs2285053 was seen for subjects with saliva pH above the 

mean pH of the cohort. Our result showed that there are significant differences in distribution of 

Females without restorations 

  

Subjects with saliva pH 

above the mean 

Subjects with saliva 

pH below the mean 

P-value 

AA 11 6 0.03 

AG 0 3 

GG 0 0 

Subjects without restorations  

                      

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

A 46 27 0.03 

G 0 3 
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the saliva pH for different genotypes of rs2285053 of MMP2 for female subjects with 

restorations. 

We also found that there is a significant difference in the distribution of the saliva pH for 

different alleles whether a C or a T, in all female subjects with restorations when tested for the 

same marker. 

 
 

Table 18 rs2285053 genotyping analysis of female subjects for association between salivary pH and 

restorative treatment 

 

 

 

Table 19 rs2285053 allele frequency analysis of female subjects for association between salivary pH and 

restorative treatment 

 

 

5.2.3 Statistically significant results for genotyping analysis for association of oral 

surgery treatment with saliva pH tested for different markers 

 

Tables 20 and 21 showed that there was an excess of rs11639960 heterozygotes for subjects with 

saliva pH below the mean of the cohort and excess of rs11639960 homozygotes of major allele A 

for subjects with saliva pH above the mean. Additionally individuals with oral surgery treatment 

were less likely to have the less common allele G when their saliva pH was above the mean of 

the cohort when tested for the same marker. Our results showed that there are significant 

Females with restorations 

 

Subjects with saliva 

pH above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 34 22 0.05 

CT 8 0 

TT 2 0 

Females with restorations  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 76 44 0.01 

T 12 0 
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differences in distribution of the saliva pH for different genotypes of rs11639960 of MMP2 for 

subjects that received oral surgery treatment. We also found that there is a significant difference 

in the distribution of the saliva pH for different alleles whether an A or a G, in all subjects with a 

positive history of Oral Surgery when tested for the same marker. 

 

 
Table 20 rs11639960 genotyping analysis of subjects for association between salivary pH and having received 

oral surgery treatment 

 

Subjects that received oral 

surgery treatment 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 36 22 0.03 

AG 0 3 

GG 0 0 

 

 
Table 21 rs11639960 allele frequency analysis of subjects for association between salivary pH and having 

received oral surgery treatment  

 

 

 

Table 22 showed that there was no rs2285053 rare allele T in female subjects with oral surgery 

treatment when their saliva pH was below the mean and an excess when the saliva pH was above 

the mean pH of the cohort. Our results showed that there are significant differences in 

distribution of the saliva pH for different alleles of rs2285053 of MMP2 for females that did not 

receive oral surgery treatment. Thus, having a specific allele for rs2285053 of gene MMP2 

associated with having a specific saliva pH if you are a female with negative history of oral 

surgery. 

Subjects that received oral 

surgery treatment  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 72 47 0.03 

G 0 3 
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Table 22 rs2285053 allele frequency analysis of female subjects for association between salivary pH and 

negative history of having had oral surgery  

 

 

 

 

Tables 23 and 24 showed that there was an excess of rs243832 minor allele G homozygotes in 

females and excess of minor allele G for subjects without the oral surgery treatment when their 

saliva pH was above the mean of the cohort. Our results showed that there are significant 

differences in distribution of the saliva pH for different genotypes of rs243832 of MMP2 for all 

female subjects that did not receive oral surgery treatment. We also found that there is a 

significant difference in the distribution of the saliva pH for different alleles whether a C or a G, 

in all female subjects with negative history of oral surgery when tested for the same marker. 

 

 

Table 23 rs243832 genotyping analysis of female subjects for association between salivary pH and negative 

history of having had oral surgery  

 

 

 

 

 

 

 

Females that did not receive 

oral surgery treatment 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 56 22 0.01 

T 12 0 

Females that did not receive 

oral surgery treatment 

  

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 5 0.05 

CG 25 6 

GG 14 0 
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Table 24 rs243832 allele frequency analysis of female subjects for association between salivary pH and 

negative history of having had oral surgery 

 

 

 

 

Tables 25 and 26 showed that there was an excess of rs461872 heterozygotes for subjects 

without history of oral surgery treatment with saliva pH above the mean of the cohort and similar 

ratio patterns were seen for males without any history of tooth extraction. Our results showed 

that there are significant differences in distribution of the saliva pH for different genotypes of 

rs461872 in the aquaporin locus for all subjects and especially males that did not receive oral 

surgery treatment. 

Table 25 rs461872 genotyping analysis of subjects for association between salivary pH and negative history of 

having had oral surgery  

 

 

Subjects that did not receive 

oral surgery treatment 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 21 4 0.04 

AG 26 15 

GG 21 3 

 

 
Table 26 rs461872 genotyping analysis of male subjects for association between salivary pH and negative 

history of having had oral surgery  

Females that did not receive 

oral surgery treatment 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 16 0.018 

G 53 6 

Males that did not receive oral 

surgery treatment 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 11 3 0.04 

AG 14 9 

GG 11 0 
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5.2.4 Statistically significant results for genotyping analysis for association of root 

canal therapy with saliva pH tested for different markers 

 

Tables 27 and 28 showed that there was an excess of rs243865 heterozygotes for male subjects 

with root canal therapy with saliva pH above the mean of the cohort and excess of rs243865 

homozygotes of major allele C with saliva pH below the mean of the cohort. An excess of minor 

allele T was also seen when their saliva pH was above the mean pH of the cohort, Our results 

showed that there are significant differences in distribution of the saliva pH for different 

genotypes of rs243865 of MMP2 for all male subjects with a history of root canal therapy. We 

also found that there is a significant difference in the distribution of the saliva pH for different 

alleles whether a C or a T, in all male subjects with root canal therapy when tested for the same 

marker. 

 
Table 27  rs243865 genotyping analysis of  male subjects for association between salivary pH and having had 

root canal therapy 

 

Males with root canal therapy 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 0 3 0.02 

CT 6 1 

TT 1 0 

 

 
Table 28 rs243865 allele frequency analysis of male subjects for association between salivary pH and negative 

history of having had root canal therapy 

 

 

 

Males with root canal therapy 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 6 7 0.04 

T 8 1 
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Tables 29 and 30 showed that there was an excess of rs11639960 heterozygotes and excess of 

rare allele G for subjects without root canal therapy with saliva pH below the mean of the cohort. 

An excess of homozygotes and higher allele frequency for the common allele A were also seen 

for subjects without root canal therapy when their saliva pH was above the mean pH of the 

cohort.  Our results showed that there are significant differences in distribution of the saliva pH 

for different genotypes of rs11639960 of MMP2 for all subjects without root canal therapy. We 

also found that there is a significant difference in the distribution of the saliva pH for different 

alleles whether an A or a G, in all subjects with negative history of root canal therapy when 

tested for the same marker. 

 
Table 29 rs11639960 genotyping analysis of subjects for association between salivary pH and negative history 

of having had root canal therapy 

 

Subjects without root canal 

therapy  

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 77 28 0.03 

AG 4 6 

GG 0 0 

 

 
Table 30 rs11639960 allele frequency analysis of subjects for association between salivary pH and negative 

history of having had root canal therapy  

 

                                                                           

 

 

Table 31 and 32 showed that females were less likely to have the less common rs2285053 allele 

T when their saliva pH was below the mean of the cohort and more likely to have it when their 

saliva pH was above the mean pH of the cohort independent of individual root canal status.  

Subjects without root canal 

therapy  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 158 62 0.03 

G 4 6 
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Table 31 rs2285053 allele frequency analysis of female subjects for association between salivary pH and 

having had root canal therapy  

 

 
Table 32 rs2285053 allele frequency analysis of female subjects for association between salivary pH and 

negative history of having had root canal therapy 

 

 

 

 

Table 33 showed that Blacks have excess of rs461872 heterozygotes for subjects without root 

canal therapy when their saliva pH was below the mean pH of the cohort and excess of 

homozygotes of less common allele G when their saliva pH was above the mean pH of the 

cohort. Our results showed that there are significant differences in distribution of the saliva pH 

for different genotypes of rs461872 in the aquaporin locus for Blacks without root canal therapy. 

 

Table 33 rs461872 genotyping analysis of black subjects for association between salivary pH and negative 

history of having had root canal therapy 

 

Blacks without root canal 

therapy  

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 0 0.04 

AG 2 5 

GG 15 5 

 

Females with root canal 

therapy 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

C 18 20 0.04 

T 4 0 

Females without root canal 

therapy  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

C 89 43 0.03 

T 15 1 
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5.2.5 Statistically significant results for genotyping analysis for association of 

hypertension with saliva pH tested for different markers 

Tables 34 and 35 showed that individuals without hypertension were more likely to have the less 

common rs243865 allele T when their saliva pH was above the mean of the cohort. Similar 

trends for the allele frequency were seen specifically for male individuals without hypertension. 

Our results showed that there are significant differences in distribution of the saliva pH for 

different alleles of rs243865 of MMP2 for overall cohort and especially males without any 

history of hypertension. 

 

 

Table 34 rs243865 allele frequency analysis of subjects for association between salivary pH and negative 

history of hypertension 

 

 

 

Table 35 rs243865 allele frequency analysis of male subjects for association between salivary pH and negative 

history of hypertension 

 

 

 

Tables 36 and 37 showed that for hypertensive patients, an excess of rs11639960 heterozygotes 

was seen when their saliva pH was below the mean pH of the cohort. Additionally, they were 

also more likely to have the less common allele G when their saliva pH was below the mean of 

the cohort. Our results showed that there are significant differences in distribution of the saliva 

pH for different genotypes of rs11639960 of MMP2 for all subjects with hypertension. We also 

Subjects without hypertension  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 117 62 0.04 

T 53 14 

Males without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

C 52 32 0.03 

T 28 6 
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found that there is a significant difference in the distribution of the saliva pH for different alleles 

whether an A or a G, in all subjects with hypertension when tested for the same marker. 

 
 

Table 36 rs11639960 genotyping analysis of subjects for association between salivary pH and hypertension 

 

Subjects with hypertension 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 18 8 0.05 

AG 0 2 

GG 0 0 

 

 
 

Table 37 rs11639960 allele frequency analysis of subjects for association between salivary pH and 

hypertension 

 

 
 

Table 38 shows excess of rs11639960 heterozygotes for males with hypertension when their 

saliva pH was above the mean pH of the cohort. In addition to this excess of homozygotes of 

common allele A are seen when their saliva pH was above the mean pH of the cohort. 

 

Table 38 rs11639960 genotyping analysis of male subjects for association between salivary pH and 

hypertension 

 

Males with hypertension 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 14 3 0.05 

AG 0 1 

GG 0 0 

 

 

 

 

Subjects with hypertension  

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 36 18 0.05 

G 0 2 
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Table 39 shows that females without hypertensive history, show an excess of rs2285053 minor 

allele T, when the saliva pH of the subjects was above the mean of the cohort. Our results 

showed that there are significant differences in distribution of the saliva pH for different alleles 

of rs2285053 of MMP2 for females without hypertension.  

Table 39 rs2285053 allele frequency analysis of female subjects for association between salivary pH and 

negative history of hypertension 

 

 

 

Tables 40 and 41 shows that there was an excess of rs2241145 heterozygotes for males and 

females without hypertension when their saliva pH was below and above the mean of the cohort 

respectively. Our result showed that there are significant differences in distribution of the saliva 

pH for different genotypes of rs2241145 of MMP2 for all male and female subjects with a 

negative history of hypertension. 

Table 40 rs2241145 genotyping analysis of male subjects for association between salivary pH and negative 

history of hypertension 

 

Males without hypertension 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 2 0.05 

CG 2 12 

GG 2 5 

 
 

Table 41 rs2241145 genotyping analysis of female subjects for association between salivary pH and negative 

history of hypertension 

 

Females without hypertension 

 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 3 0.006 

 CG 34 12 

GG 9 16 

Females without hypertension 

 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

C 91 49 0.01 

T 17 1 
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Table 42 shows that there is also an excess of the rs2241145 common allele C for female 

individuals with negative history of hypertension when their saliva pH was above the mean of 

the cohort. Our results showed that there are significant differences in distribution of the saliva 

pH for different alleles of rs2241145 of MMP2 for females without hypertension.  

 

Table 42 rs2241145 allele frequency analysis of female subjects for association between salivary pH and 

negative history of hypertension 

 

 

 

To sum up, Genotypic analysis of rs243865 showed significant association for variation in saliva 

pH for: 

1. Subjects without periodontitis 

2. Males with root canal therapy 

      Allele frequency analysis of rs243865 showed significant association for variation in saliva 

pH 

      for: 

1. Males without periodontitis 

2. Subjects especially males and Whites without restorative treatment 

3. Males with root canal therapy 

4. Subjects and especially males without hypertension 

 

Females without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva 

pH below the mean 

P-value 

C 46 18 0.02 

G 52 44 
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2) Genotypic analysis of rs11639960 showed significant association for variation in saliva pH 

for: 

1. Subjects without periodontitis 

2. Females without restorative treatment 

3. Subjects with oral surgery treatment 

4. Subjects without root canal therapy 

5. Subjects with hypertension 

6. Males with hypertension 

      Allele frequency analysis of rs11639960 showed significant association for variation in 

saliva 

      pH for: 

1. Subjects without periodontitis 

2. Subjects without restorative treatment 

3. Subjects with oral surgery treatment 

4. Subjects without root canal therapy 

5. Subjects with hypertension 

 

3) Genotypic analysis of rs2285053 showed significant association for variation in saliva pH 

for: 

1. Females with restorative treatment 

      Allele frequency analysis of rs2285053 showed significant association for variation in saliva    

      pH  

      for: 
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1. Females with periodontitis 

2. Females without periodontitis 

3. Females with restorations 

4. Females without oral surgery treatment 

5. Females with root canal therapy 

6. Females without root canal therapy 

7. Females without hypertension 

 

4) Genotypic analysis of rs2241145 showed significant association for variation in saliva pH 

for: 

1. Males without hypertension 

2. Females without hypertension 

       Allele frequency analysis of rs2241145 showed significant association for variation in saliva 

      pH  

      for: 

1. Females without hypertension 

 

5) Genotypic analysis of rs243832 showed significant association for variation in saliva pH for: 

1. Females without oral surgery treatment 

      Allele frequency analysis of rs243832 showed significant association for variation in saliva 

pH  

      for: 

1. Females without oral surgery treatment 
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6) Genotypic analysis of rs461872 showed significant association for variation in saliva pH for: 

1. Subjects without oral surgery treatment 

2. Males without oral surgery treatment 

3. Blacks without root canal therapy 

 

      Allele frequency analysis of rs461872 showed no significant association for variation in 

saliva  

      pH for different phenotypes tested. 
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6.0 Discussion 

The values of saliva pH calculated for our sample ranged from as low as 4.5 to as high as 8 with 

all continuous values ranging in between these two values. However, since the data for the 

samples obtained was not perfectly normally distributed over the entire range, we chose to 

calculate the mean of the saliva pH and make the data categorical as above and below the mean. 

One limitation of our study was that the DRDR project collects stimulated saliva when the 

patient is unable to provide a saliva sample without stimulation. In the cohort we studied, out of 

the 189 subjects, 95 patients provided a saliva sample without the need for stimulation. The 

mean pH of the saliva in all study participants was 7.16. The mean pH of saliva among the 

subjects that were stimulated was 7.23 and for the ones that did not need stimulation was 7.08. 

There is a chance that stimulating the saliva made it more likely that a subject had lower saliva 

pH and belonged to the group that was below the mean. Needing stimulation suggest some level 

of dehydration that can be consequence of medication used, including antihypertensives. 

Evaluating this methodological variation is warranted in future studies. However, in real life 

clinical settings, it is likely that many individuals would need stimulation to provide saliva 

samples. 

Another aspect of our design was the decision to reduce the continuous variable into two 

categoric groups, using the mean pH of the cohort as the cutoff. We have used this approach in a 

number of our previous work43,59-61. The impact of this method is the potential loss of statistical 

power, although it makes it more manageable to perform comparisons. One questions that 

remains is what the results would look like if a different cutoff was used. We hope we can test 

these variations in future work. 
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When the numerical data of the saliva pH described in categorical fashion as above and below 

the mean of the saliva pH of the cohort was tested for association with different phenotypes, 

there were differences seen in the distribution of the saliva pH for the different phenotypical 

conditions based on demographics such as ethnicity. There was an association seen between the 

salivary pH and phenotypic conditions like restorative treatment based on ethnicity and for 

overall cohort of subjects with oral surgery treatment including the whites. Based on the 

literature17,18, we would expect subjects with periodontitis to have low saliva pH as acidic saliva 

pH influences the growth of bacteria like Porphyromonas gingivalis (pH of 6.5-7.0), Prevotella 

intermedia (pH of 5.0-7.0) and Fusobacterium nucleatum (pH of 5.5-7.0). All these bacteria 

prefer acidic oral environment, but our results showed that there are no significant differences 

seen in the frequency of periodontitis depending on the saliva pH being above or below of the 

mean of the cohort. There were no differences based on demographic categories as well. Similar 

results with no significant associations were seen for the positive and negative phenotypes of 

root canal therapies and hypertension. This may be attributed to the fact that most subjects in our 

study had saliva pH within the normal physiological range and saliva pH in this range had no or 

minimalistic effect in causing these conditions to be detected within our alpha value of 0.5. We 

can say that saliva pH within the range of our sample population that did seem to associate with 

the diagnosis of periodontitis, hypertension or the treatment need of root canal therapies. If any 

effect were to be detected as one would expect, much more observations might be needed to find 

significant associations within statistically significant alpha values. It is also possible that the 

sample size of the study was relatively small, which may have led to an overestimation of 

magnitude of associations that have been found. We also know that the bacteria in the mouth 

break down the food consumed, releasing lactic acid, butyric acid, and aspartic acid, which lower 
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the pH level of saliva and this reduced pH of the saliva causes demineralization of the calcified 

structures of the tooth and destruction of the organic matter causing cavitation and eventually the 

need for the restorative treatment. Hence, restorations are a surrogate of dental caries experience. 

In our study, significant differences in the distribution of the saliva pH were seen for the subjects 

with positive and negative history of restorative treatments based on ethnicity. Our findings 

suggested that whites were able to maintain saliva pH above the mean pH of the cohort when 

they were treated with restorative therapy and blacks were able to do the same without any need 

for treatment intervention with restorative therapies. This may indicate that blacks were able to 

remain on the higher range of the physiological pH scale without any restorative treatments 

indicating less experience of caries in blacks. This finding also matches with the National Health 

and Nutrition examination survey 2015-2016, which shows less caries experience for Blacks in 

the American population55. The consequence of not treating teeth at a proper time calls for root 

canal therapies or at the worst-case scenario, the need for tooth extraction. In our results we 

found that subjects were more likely to have saliva pH above the mean pH of the cohort when 

they were not treated for any tooth extractions indicating that higher pH than the mean pH of the 

cohort associated with less likeliness of tooth loss. It was also observed that higher pH than the 

mean pH of the cohort was associated with the less need for oral surgery treatment particularly in 

Whites. As already mentioned, no associations were observed when root canal therapies and 

history of hypertension were considered in the analysis.  

Our lab has been working with MMP2 and the aquaporin locus for several years now39-46. We 

have shown that variations in MMP2 are associated with periapical lesions 39 associated with 

deep carious lesions and failures in composite restorative treatments40. Similarly, we have been 

studying variations in the aquaporin locus and showed they associate with temporomandibular 
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joint disorders associated with periodontitis46, erosive tooth wear 45 and less caries experience42. 

Hence, here we tested MMP2, which others showed associated with caries progression in dentin 

and bond stability of adhesive materials47-49, periodontitis50,51 and hypertension52,53. Our study is 

the first one to test for associations of MMPs or aquaporins with saliva pH variations depending 

on measures of caries experience, periodontitis or hypertension. 

We found that markers in MMP2 and the aquaporin locus were associated with periodontitis, 

need for restorative treatment, oral surgery, root canal therapy and hypertension depending on 

differences in the normal salivary pH. Matrix metalloproteinase 2, also known as gelatinase A, is 

a membrane-bound protein that is important for extracellular matrix turnover, preferentially 

cleaving collagen types IV, V, VII, and XI and gelatin56. MMP2 gelatinolytic activity probably 

occurs both in partially demineralized dentin at the bottom of caries lesions and at the surface 

treated with either etch-and-rinse or self-etch adhesives in treatment cases40. The breakdown 

products released in the oral cavity due to the action of collagenases on tooth materials or 

gingival tissues may cause small alterations in the saliva pH, but enough that they could be used 

as a biomarker for risk to help specific dental treatment needs or hypertension. Aquaporins 

(AQPs) are the complex regulators of water permeability and there is some new evidence of the 

involvement of AQPs in other cellular processes, such as cell adhesion, signaling, volume 

regulation and proteins expression57. AQPs are also involved in the secretory function of lacrimal 

and salivary glands in humans. Proportionally as the salivary flow declines with age, the AQP 

levels decrease as well58. AQPs are important for the oral environment, as they effect the 

properties of the saliva and different kinds of protein expression by them may have an effect on 

the pH of the saliva. AQP roles that might impact risks for dental caries, not only include the 

control of saliva secretion, but also the control of water during enamel development42.   
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Our work has generated data on several parameters that will allow for calculations of precise 

sample sizes for testing. Also, for the first time, it is suggested that variation of saliva pH within 

what is considered the normal range, may serve as a biomarker for disease and simply 

disregarding the nominal associations presented here may delay discovery by misleading the 

field to believe no true biological relationships exist. 

 It is important to ponder on the fact that, today’s era is the era of customized treatment planning 

for individuals, keeping in mind their biology, genetics, lifestyle, environment etc. Studies like 

“All of Us” are in full force recruiting individuals to help researchers contribute to health care in 

terms of better treatment and disease prevention and designing the fundamental principles of 

Precision Medicine. Our study is a preliminary step on the same lines in contributing towards 

Precision Dentistry keeping in mind the genetics of the individuals before any dental treatment 

planning. Hopefully in the next decade we will have enough information on dental genetics and 

our study is a small step in the same direction. 
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7.0 Conclusion 

 

Our study shows that there are associations between saliva pH and different phenotypes like 

periodontitis, restorative treatment, root canal therapies, oral surgeries and systemic conditions 

like hypertension based on genetic differences in individuals for markers in MMP2 and 

aquaporin locus. There are specific associations seen when demographic factors like sex and 

ethnicity are considered.  

Any differences in association of saliva pH to the above-mentioned phenotypes based on 

markers in MMP2 and aquaporin locus may suggest differences in the oral conditions based on 

differences in the saliva pH and thereby a need for more customized treatment plan for 

individuals. 

Our findings suggest that markers in MMP2 and the aquaporin locus associate with specific 

dental conditions based on differences in the oral environment pertaining to the differences in the 

saliva pH and could help us predict customized treatment needs for different individuals. 
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8.0 Limitations and future work 

No study is completely flawless and inclusive of all possible aspects. There were a few 

limitations to our study as well. For our study we considered, for all subjects, restorative 

treatment as surrogate to dental caries, although there may have been many cases where dental 

caries was not treated with restorative materials leading to underreporting of caries status. 

Differences in saliva pH based on treatment with various restorative materials like composites, 

glass ionomers, amalgam, gold fillings etc. can also be considered. The socio-economic factors 

for the individuals in the study were not considered. Differences in socio-economic factors can 

make some individuals not opt for complex treatment interventions like root canal therapies and 

tooth extractions etc. All this would have led to underreporting of the complex treatment needs 

for the subjects in this study. Also, the medication and medical history of patients was not 

considered, which may have had effects on the saliva pH. Since it was difficult for some patients 

at our dental school to provide saliva samples without stimulation, having had stimulation was 

used for the samples of this study. The need for stimulation may indicate dehydration in mouth, 

which can due to radiation effects on salivary glands, history of diabetes, Sjogren’s syndrome, 

HIV AIDS, use of tobacco/alcohol, or use of medications like antihypertensives etc. Considering 

all the mentioned factors is warranted for the future studies. 

Also, the sample size of this study was relatively small, leaving more margin for error and 

overestimate of magnitude of associations. To compensate for these, we have tried to use the 

Fisher’s exact test for the cases where observations were less than five to reduce for the 

statistical association errors. We also performed multiple testing for testing hypothesis 

comparing genotypic and allelic distributions for several markers, also by sex and ethnicity, 
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which may have led to the possibility that true null hypothesis was rejected. Since there are 

different ranges of saliva pH for different dental conditions, we want to customize our testing 

range of saliva pH for different dental conditions, which may help us predict more accurate range 

of saliva pH as a biomarker for dental diseases based on genetic markers for our future work. 

Above all this, emphasis should be laid on the fact that our aim in this study was to explore data 

for evidence of frequency differences in population to help generate future hypothesis that can be 

tested with proper sample sizes. Our work has also generated data on several parameters that will 

allow for calculations of precise sample sizes for testing. 
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Appendixes 

This section contains supplemental data on detailed genotypic analysis for all the markers tested 

for various conditions. 

 
Appendix Table  1 Detailed rs243865 genotyping analysis of subjects for association between salivary pH and 

periodontitis 

 

Subjects with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 21  14 0.37 

CT 21 12 

TT 3 0 

Subjects without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 26 14 0.04 

CT 32 4 

TT 3 2 

Males with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 8 0.34 

CT 13 6 

TT 2 0 

Males without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 7 0.68 

CT 16 1 

TT 1 0 

Females with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 6 0.63 

CT 8 6 

TT 1 0 

Females without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 14 7 0.29 

CT 15 3 
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TT 2 2 

Whites with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 16 11 0.37 

CT 17 9 

TT 3 0 

Whites without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 15 9 0.14 

CT 23 4 

TT 3 2 

Blacks with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 2 0.19 

CT 1 3 

TT 0 0 

Blacks without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 4 0.18 

CT 4 0 

TT 0 0 

 

 
Appendix Table  2 Detailed rs11639960 genotyping analysis of subjects for association between salivary pH 

and periodontitis 

 

Subjects with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 36 16 - 

AG 0 0 

GG 0 0 

Subjects without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 56 21 0.04 

AG 4 6 

GG 0 0 

Males with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 23 10 0.02 

AG 0 0 

GG 0 0 

Males without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 28 7 0.06 



 

 

  52 

AG 1 2 

GG 0 0 

Females with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 13 6 0.10 

AG 0 0 

GG 0 0 

Females without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 28 14 0.22 

AG 3 4 

GG 0 0 

Whites with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 27 13 0.02 

AG 0 0 

GG 0 0 

Whites without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 39 15 0.09 

AG 4 5 

GG 0 0 

Blacks with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 5 2 0.25 

AG 0 0 

GG 0 0 

Blacks without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 13 6 0.16 

AG 0 1 

GG 0 0 

 

 
Appendix Table  3 Detailed rs2285053 genotyping analysis of subjects for association between salivary pH 

and periodontitis 

 

Subjects with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 43 24 0.76 

CT 9 3 

TT 2 1 

Subjects without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 



 

 

  53 

CC 48 25 0.36 

CT 20 6 

TT 2 0 

Males with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 24 11 0.35 

CT 5 3 

TT 0 1 

Males without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 20 7 0.76 

CT 11 5 

TT 1 0 

Females with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 19 13 0.15 

CT 4 0 

TT 2 0 

Females without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 28 18 0.16 

CT 9 1 

TT 1 0 

Whites with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 32 17 0.34 

CT 8 3 

TT 0 1 

Whites without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 18 19 0.18 

CT 11 4 

TT 1 0 

Blacks with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 5 0.40 

CT 0 0 

TT 0 0 

Blacks without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 6 0.19 

CT 6 1 

TT 0 0 
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Appendix Table  4 Detailed rs2241145 genotyping analysis of subjects for association between salivary pH 

and periodontitis 

 

Subjects with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 4 0.33 

CG 30 11 

GG 11 9 

Subjects without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 13 3 0.26 

CG 35 19 

GG 13 3 

Males with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 2 0.10 

CG 4 6 

GG 7 4 

Males without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 1 0.43 

CG 15 7 

GG 7 1 

Females with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 2 0.33 

CG 16 5 

GG 5 5 

Females without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 7 2 0.60 

CG 20 12 

GG 6 2 

Whites with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 2 0.70 

CG 23 9 

GG 9 6 

Whites without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 3 0.20 

CG 18 13 

GG 10 2 
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Blacks with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.85 

CG 4 2 

GG 2 2 

Blacks without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 0 0.78 

CG 10 5 

GG 2 1 

 

 
Appendix Table  5 Detailed rs243832 genotyping analysis of subjects for association between salivary pH and 

periodontitis 

 

Subjects with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 3 0.59 

CG 22 14 

GG 17 9 

Subjects without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 13 7 0.68 

CG 41 17 

GG 14 4 

Males with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 1 0.24 

CG 9 7 

GG 11 6 

Males without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 2 0.87 

CG 22 7 

GG 5 1 

Females with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 2 0.82 

CG 13 7 

GG 6 3 

Females without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 5 0.76 

CG 19 10 
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GG 9 3 

Whites with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 1 0.28 

CG 16 10 

GG 13 8 

Whites without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 7 0.85 

CG 25 11 

GG 10 4 

Blacks with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 2 0.76 

CG 3 2 

GG 3 1 

Blacks without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 0 0 0.19 

CG 10 6 

GG 3 0 

 

 
Appendix Table  6 Detailed rs461872 genotyping analysis of subjects for association between salivary pH and 

periodontitis 

 

Subjects with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 17 3 0.08 

AG 20 16 

GG 16 9 

Subjects without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 18 6  0.95 

AG 26 15  

GG 22 8 

Males with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 7 1 0.24 

AG 12 10 

GG 8 4 

Males without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 9 4 0.74 
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AG 12 5 

GG 9 2 

Females with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 10 2 0.32 

AG 8 6 

GG 8 5 

Females without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 9 2 0.38 

AG 14 10 

GG 13 6 

Whites with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 16 3 0.11 

AG 16 12 

GG 8 6 

Whites without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 14 6 0.86 

AG 22 10 

GG 8 5 

Blacks with periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 1 0 0.65 

AG 2 2 

GG 5 3 

Blacks without periodontitis Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 0 0.09 

AG 2 4 

GG 10 3 

 

 
Appendix Table  7 Detailed rs243865 genotyping analysis of subjects for association between salivary pH and 

restorative treatment 

 

Subjects with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 35 15 0.73 

CT 42 13 

TT 2 1 

Subjects without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 
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CC 12 13 0.11 

CT 11 3 

TT 4 1 

Males with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 17 8 0.43 

CT 26 6 

TT 1 0 

Males without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 7 0.22 

CT 3 1 

TT 2 0 

Females with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 18 7 0.79 

CT 15 7 

TT 1 1 

Females without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 6 0.50 

CT 8 2 

TT 2 1 

Whites with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 26 9 0.87 

CT 35 10 

TT 2 1 

Whites without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 11 0.10 

CT 5 3 

TT 4 1 

Blacks with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 5 0.58 

CT 2 3 

TT 0 0 

Blacks without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 1 0.49 

CT 3 0 

TT 0 0 
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Appendix Table  8 Detailed rs11639960 genotyping analysis of subjects for association between salivary pH 

and restorative treatment 

 

Subjects with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 69 25 0.35 

AG 4 3 

GG 0 0 

Subjects without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 23 12 0.1 

AG 0 3 

GG 0 0 

Males with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 39 11 0.08 

AG 1 2 

GG 0 0 

Males without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 12 6 0.15 

AG 0 0 

GG 0 0 

Females with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 30 14 0.77 

AG 3 1 

GG 0 0 

Females without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 11 6 0.03 

AG 0 3 

GG 0 0 

Whites with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 53 17 0.62 

AG 4 2 

GG 0 0 

Whites without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 13 11 0.07 

AG 0 3 

GG 0 0 

Blacks with restorations Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

AA 11 7 0.22 

AG 0 1 

GG 0 0 

Blacks without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 7 1 0.03 

AG 0 0 

GG 0 0 

 

 
Appendix Table  9 Detailed rs2285053 genotyping analysis of subjects for association between salivary pH 

and restorative treatment 

 

Subjects with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 69 34 0.38 

CT 21 5 

TT 3 1 

Subjects without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 22 15 0.66 

CT 8 4 

TT 1 0 

Males with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 35 12 0.74 

CT 13 5 

TT 1 1 

Males without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 6 0.67 

CT 3 3 

TT 0 0 

Females with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 34 22 0.05 

CT 8 0 

TT 2 0 

Females without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 13 9 0.41 

CT 5 1 

TT 1 0 
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Whites with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 55 22 0.62 

CT 15 4 

TT 1 1 

Whites without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 13 14 0.67 

CT 4 3 

TT 0 0 

Blacks with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 10 0.35 

CT 3 1 

TT 0 0 

Blacks without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 1 0.49 

CT 3 0 

TT 0 0 

 

 
Appendix Table  10 Detailed rs2241145 genotyping analysis of subjects for association between salivary pH 

and restorative treatment 

 

Subjects with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 16 6 0.35 

CG 49 15 

GG 18 11 

Subjects without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 1 0.14 

CG 16 15 

GG 7 1 

Males with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 7 3 0.77 

CG 24 6 

GG 11 4 

Males without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 0 0.20 

CG 5 7 
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GG 3 1 

Females with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 3 0.24 

CG 25 9 

GG 7 7 

Females without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 1 0.25 

CG 11 8 

GG 4 0 

Whites with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 13 4 0.52 

CG 35 9 

GG 14 7 

Whites without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.06 

CG 6 13 

GG 5 1 

Blacks with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.89 

CG 8 6 

GG 3 3 

Blacks without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 0 0.89 

CG 6 1 

GG 1 0 

 
Appendix Table  11 Detailed rs243832 genotyping analysis of subjects for association between salivary pH 

and restorative treatment 

 

Subjects with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 20 6 0.5 

CG 44 19 

GG 24 11 

Subjects without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 4 0.24 

CG 19 12 
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GG 7 2 

Males with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 3 0.82 

CG 22 8 

GG 12 5 

Males without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 0 0.72 

CG 9 6 

GG 3 2 

Females with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 3 0.90 

CG 22 11 

GG 11 6 

Females without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 4 0.10 

CG 10 6 

GG 4 0 

Whites with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 18 4 0.41 

CG 29 10 

GG 19 10 

Whites without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 4 0.50 

CG 12 11 

GG 4 2 

Blacks with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 2 0.70 

CG 8 7 

GG 3 1 

Blacks without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 0 0 0.45 

CG 5 1 

GG 3 0 
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Appendix Table  12 Detailed rs461872 genotyping analysis of subjects for association between salivary pH 

and restorative treatment 

 

Subjects with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 25 5 0.1 

AG 37 23 

GG 25 10 

Subjects without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 10 4 0.6 

AG 9 8 

GG 13 7 

Males with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 11 3 0.44 

AG 20 11 

GG 12 3 

Males without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 4 2 0.79 

AG 4 4 

GG 5 3 

Females with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 13 2 0.16 

AG 17 12 

GG 13 7 

Females without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 6 2 0.69 

AG 5 4 

GG 8 4 

Whites with restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 22 5 0.42 

AG 31 15 

GG 12 5 

Whites without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 8 4 0.44 

AG 7 7 

GG 4 6 

Blacks with restorations Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

AA 1 0 0.22 

AG 3 6 

GG 9 5 

Blacks without restorations Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 0 0.78 

AG 1 0 

GG 6 1 

 

Appendix Table  13 Detailed rs243865 genotyping analysis of subjects for association between salivary pH 

and having received oral surgery treatment 

 

Subjects that had oral surgery  Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 23 16 0.63 

CT 21 9 

TT 2 1 

Subjects that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 24 12 0.29 

CT 32 7 

TT 4 1 

Males that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 8 0.24 

CT 10 3 

TT 1 2 

Males that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 7 0.35 

CT 19 4 

TT 2 1 

Females that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 14 8 0.75 

CT 11 6 

TT 1 0 

Females that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 5 0.59 

CT 12 3 

TT 2 0 

Whites that had oral surgery Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

CC 11 11 0.39 

CT 16 7 

TT 2 1 

Whites that did have oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 20 9 0.63 

CT 23 6 

TT 4 1 

Blacks that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 4 0.24 

CT 1 2 

TT 0 1 

Blacks that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 2 0.30 

CT 4 1 

TT 0 1 

 

 
Appendix Table  14 Detailed rs11639960 genotyping analysis of subjects for association between salivary pH 

and having received oral surgery treatment 

 

Subjects that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 36 22 0.033 

AG 0 3 

GG 0 0 

Subjects did not have oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 56 15 0.19 

AG 4 3 

GG 0 0 

Males that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 16 8 0.17 

AG 0 1 

GG 0 0 

Males that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 35 9 0.32 

AG 1 1 

GG 0 0 
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Females that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 20 14 0.10 

AG 0 2 

GG 0 0 

Females that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 21 6 0.39 

AG 3 2 

GG 0 0 

Whites that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 23 16 0.10 

AG 0 2 

GG 0 0 

Whites that did have oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 43 12 0.22 

AG 4 3 

GG 0 0 

Blacks that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 10 6 0.21 

AG 0 1 

GG 0 0 

Blacks that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 8 2 0.05 

AG 0 0 

GG 0 0 

 

 
Appendix Table  15 Detailed rs2285053 genotyping analysis of subjects for association between salivary pH 

and having received oral surgery treatment  

 

Subjects that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 38 29 0.63 

CT 13 6 

TT 1 1 

Subjects that did not oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 53 20 0.42 

CT 14 3 
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TT 3 0 

Males that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 15 9 0.45 

CT 8 5 

TT 0 1 

Males that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 29 9 0.82 

CT 8 3 

TT 1 0 

Females that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 23 20 0.26 

CT 5 1 

TT 1 0 

Females that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 24 11 0.12 

CT 8 0 

TT 2 0 

Whites that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 25 19 0.52 

CT 7 6 

TT 0 1 

Whites that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 43 17 0.24 

CT 12 1 

TT 1 0 

Blacks that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 9 0.12 

CT 3 0 

TT 0 0 

Blacks that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 2 1 

CT 3 1 

TT 0 0 
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Appendix Table  16 Detailed rs2241145 genotyping analysis of subjects for association between salivary pH 

and having received oral surgery treatment 

 

Subjects that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 6 0.93 

CG 25 17 

GG 11 6 

Subjects that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 1 0.42 

CG 40 13 

GG 14 6 

Males that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 3 0.57 

CG 12 7 

GG 5 1 

Males that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 0 0.37 

CG 17 6 

GG 9 4 

Females that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 3 0.93 

CG 13 10 

GG 6 5 

Females that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 1 0.87 

CG 3 7 

GG 5 2 

Whites that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 7 4 0.72 

CG 13 12 

GG 7 4 

Whites that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 1 0.62 

CG 28 10 

GG 12 4 

Blacks that had oral surgery Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

CC 1 1 0.966 

CG 7 5 

GG 3 2 

Blacks that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 0 0.49 

CG 7 2 

GG 1 1 

 
Appendix Table  17 Detailed rs243832 genotyping analysis of subjects for association between salivary pH 

and having received oral surgery treatment 

 

Subjects that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 7 4 0.94 

CG 26 18 

GG 15 11 

Subjects that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 16 6 0.38 

CG 37 13 

GG 16 2 

Males that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 2 0.84 

CG 8 7 

GG 4 5 

Males that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 1 0.52 

CG 23 7 

GG 12 2 

Females that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 2 0.49 

CG 7 11 

GG 1 6 

Females that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 5 0.05 

CG 25 6 

GG 14 0 

Whites that had oral surgery Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

CC 4 3 0.37 

CG 10 11 

GG 4 10 

Whites that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 16 5 0.35 

CG 31 10 

GG 19 2 

Blacks that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 0 1 0.68 

CG 3 6 

GG 1 1 

Blacks that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.42 

CG 10 2 

GG 5 0 
 

 

Appendix Table  18 Detailed rs461872 genotyping analysis of subjects for association between salivary pH 

and having received oral surgery treatment 

 

Subjects that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 14 5 0.35 

AG 20 16 

GG 17 14 

Subjects that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 21 4 0.047 

AG 26 15 

GG 21 3 

Males that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 5 2 0.50 

AG 10 6 

GG 5 6 

Males that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 11 3 0.04 

AG 14 9 

GG 11 0 

Females that had oral surgery Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

AA 9 3 0.37 

AG 10 10 

GG 11 8 

Females that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 10 1 0.32 

AG 12 6 

GG 10 3 

Whites that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 11 5 0.27 

AG 14 11 

GG 6 9 

Whites that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 19 4 0.37 

AG 24 11 

GG 10 2 

Blacks that had oral surgery Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 1 0 0.44 

AG 3 4 

GG 9 5 

Blacks that did not have oral 

surgery 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 0 0.14 

AG 1 2 

GG 6 1 

 
 

Appendix Table  19 Detailed rs243865 genotyping analysis of subjects for association between salivary pH 

and root canal therapy 

 

Subjects that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 6 0.15 

CT 11 4 

TT 1 1 

Subjects that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 44 22 0.33 

CT 42 12 

TT 5 1 

Males that had root canal therapy Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

CC 0 3 0.02 

CT 6 1 

TT 1 0 

Males that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 13 12 0.06 

CT 23 6 

TT 2 0 

Females that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 3 0.48 

CT 5 3 

TT 0 1 

Females that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 23 10 0.86 

CT 19 6 

TT 3 1 

Whites that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 4 0.08 

CT 10 3 

TT 1 1 

Whites that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 30 16 0.47 

CT 30 10 

TT 5 1 

Blacks that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 1 0.38 

CT 0 1 

TT 0 0 

Blacks that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 11 5 0.89 

CT 5 2 

TT 0 0 
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Appendix Table  20 Detailed rs11639960 genotyping analysis of subjects for association between salivary pH 

and root canal therapy 

 

Subjects that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 15 9 - 

AG 0 0 

GG 0 0 

Subjects that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 77 28 0.03 

AG 4 6 

GG 0 0 

Males that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 9 3 0.08 

AG 0 0 

GG 0 0 

Males that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 42 14 0.11 

AG 1 2 

GG 0 0 

Females that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 6 6 - 

AG 0 0 

GG 0 0 

Females that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 35 14 0.13 

AG 3 4 

GG 0 0 

Whites that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 11 8 0.49 

AG 0 0 

GG 0 0 

Whites that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 55 20 0.07 

AG 4 5 

GG 0 0 

Blacks that had root canal therapy Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

AA 2 1 0.56 

AG 0 0 

GG 0 0 

Blacks that did have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 16 7 14 

AG 0 1 

GG 0 0 

 
Appendix Table  21 Detailed rs2285053 genotyping analysis of subjects for association between salivary pH 

and root canal therapy 

 

Subjects that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 14  12 0.89 

CT 5 3 

TT 1 1 

Subjects that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 77 37 0.21 

CT 24 6 

TT 3 0 

Males that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 2 0.28 

CT 3 3 

TT 0 1 

Males that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 38 16 0.80 

CT 13 5 

TT 1 0 

Females that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 10 0.20 

CT 2 0 

TT 1 0 

Females that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 39 21 0.11 

CT 11 1 

TT 2 0 

Whites that had root canal Subjects with saliva pH Subjects with saliva pH P-value 
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therapy above the mean below the mean 

CC 10 10 0.44 

CT 4 2 

TT 0 1 

Whites that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 58 26 0.70 

CT 15 5 

TT 1 0 

Blacks that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.70 

CT 1 1 

TT 0 0 

Blacks that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 14 10 0.07 

CT 5 0 

TT 0 0 

 
Appendix Table  22 Detailed rs2241145 genotyping analysis of subjects for association between salivary pH 

and root canal therapy 

 

Subjects that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 3 0.13 

CG 12 8 

GG 0 3 

Subjects that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 14 4 0.82 

CG 53 22 

GG 25 9 

Males that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 1 0.49 

CG 5 3 

GG 0 1 

Males that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 2 0.76 

CG 24 10 

GG 14 4 

Females that had root canal Subjects with saliva pH Subjects with saliva pH P-value 



 

 

  77 

therapy above the mean below the mean 

CC 4 2 0.24 

CG 7 5 

GG 0 2 

Females that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 2 0.95 

CG 29 12 

GG 11 5 

Whites that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 2 0.17 

CG 8 6 

GG 0 3 

Whites that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 3 0.44 

CG 33 16 

GG 19 5 

Blacks that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 0 0.36 

CG 2 2 

GG 0 0 

Blacks that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.81 

CG 12 5 

GG 4 3 

 
Appendix Table  23 Detailed rs243832 genotyping analysis of subjects for association between salivary pH 

and root canal therapy 

 

Subjects that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 3 0.18 

CG 10 7 

GG 2 6 

Subjects that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 17 7 0.42 

CG 53 24 

GG 29 7 

Males that had root canal therapy Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

CC 4 1 0.22 

CG 4 2 

GG 1 3 

Males that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 2 0.59 

CG 27 12 

GG 15 3 

Females that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 2 0.51 

CG 7 5 

GG 1 3 

Females that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 8 5 0.40 

CG 25 12 

GG 14 3 

Whites that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 3 0.19 

CG 6 5 

GG 1 5 

Whites that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 15 5 0.74 

CG 35 6 

GG 22 1 

Blacks that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 0 0.65 

CG 1 1 

GG 1 1 

Blacks that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 2 0.12 

CG 12 7 

GG 5 0 
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Appendix Table  24 Detailed rs461872 genotyping analysis of subjects for association between salivary pH 

and root canal therapy 

 

Subjects that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 6 3 0.68 

AG 9 9 

GG 4 4 

Subjects that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 29 6 0.11 

AG 37 22 

GG 34 13 

Males that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 4 1 0.42 

AG 3 4 

GG 1 1 

Males that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 12 4 0.65 

AG 21 11 

GG 16 5 

Females that had root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 2 0.97 

AG 6 5 

GG 3 3 

Females that did not have root 

canal therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 17 2 0.08 

AG 16 11 

GG 18 8 

Whites that had root canal therapy Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 5 3 0.67 

AG 6 7 

GG 2 3 

Whites that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 25 6 0.33 

AG 32 15 

GG 14 8 

Blacks that had root canal therapy Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

AA 1 0 0.32 

AG 2 1 

GG 0 1 

Blacks that did not have root canal 

therapy 

Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 0 0.04 

AG 2 5 

GG 15 5 
 

 

Appendix Table  25 Detailed rs243865 genotyping analysis of subjects for association between salivary pH 

and hypertension 

 

Subjects with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 3 0.52 

CT 12 4 

TT 0 1 

Subjects without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 38 25 0.08 

CT 41 12 

TT 6 1 

Males with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 2 0.52 

CT 7 1 

TT 0 0 

Males without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 15 13 0.06 

CT 22 6 

TT 3 0 

Females with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 1 0.38 

CT 5 3 

TT 0 1 

Females without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 23 12 0.67 

CT 5 3 

TT 0 1 

Whites with hypertension Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

CC 6 3 0.20 

CT 9 2 

TT 0 1 

Whites without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 25 17 0.21 

CT 31 11 

TT 6 1 

Blacks with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 0 0.22 

CT 31 11 

TT 6 1 

Blacks without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 6 0.63 

CT 3 1 

TT 0 0 

 

 
Appendix Table  26 Detailed rs11639960 genotyping analysis of subjects for association between salivary pH 

and hypertension 

 

Subjects with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 18 8 0.048 

AG 0 2 

GG 0 0 

Subjects without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 73 29 0.19 

AG 4 4 

GG 0 0 

Males with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 14 3 0.05 

AG 0 1 

GG 0 0 

Males without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 37 14 0.48 

AG 1 1 

GG 0 0 
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Females with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 4 5 0.38 

AG 0 1 

GG 0 0 

Females without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 37 15 0.28 

AG 3 3 

GG 0 0 

Whites with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 12 7 0.20 

AG 0 1 

GG 0 0 

Whites without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 54 21 0.19 

AG 4 4 

GG 0 0 

Blacks with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 4 1 0.12 

AG 0 1 

GG 0 0 

Blacks without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 14 7 0.12 

AG 0 0 

GG 0 0 

 
Appendix Table  27 Detailed rs2285053 genotyping analysis of subjects for association between salivary pH 

and hypertension 

 

 

Subjects with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 19 9 0.94 

CT 6 3 

TT 0 0 

Subjects without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 72 40 0.25 

CT 23 6 

TT 4 1 
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Males with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 2 0.14 

CT 4 3 

TT 0 0 

Males without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 32 16 0.69 

CT 12 9 

TT 1 1 

Females with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 7 7 0.18 

CT 2 0 

TT 0 0 

Females without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 40 24 0.06 

CT 11 1 

TT 3 0 

Whites with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 15 6 0.32 

CT 11 1 

TT 3 0 

Whites without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 53 30 0.32 

CT 16 4 

TT 1 1 

Blacks with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 3 0.34 

CT 2 0 

TT 1 1 

Blacks without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 14 8 0.48 

CT 4 1 

TT 0 0 
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Appendix Table  28 Detailed rs2241145 genotyping analysis of subjects for association between salivary pH 

and hypertension 

 

 

Subjects with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 7 2 0.71 

CG 13 6 

GG 5 1 

Subjects without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 12 4 0.76 

CG 52 24 

GG 20 11 

Males with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 1 0.52 

CG 11 1 

GG 3 0 

Males without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 2 0.06 

CG 2 12 

GG 2 5 

Females with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 1 0.18 

CG 2 5 

GG 2 1 

Females without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 6 3 0.006 

CG 34 12 

GG 9 16 

Whites with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 5 2 0.56 

CG 10 4 

GG 3 0 

Whites without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 3 0.56 

CG 31 18 

GG 3 0 

Blacks with hypertension Subjects with saliva pH Subjects with saliva pH P-value 
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above the mean below the mean 

CC 1 0 0.64 

CG 2 2 

GG 1 1 

Blacks without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.90 

CG 12 5 

GG 3 2 

 

 
 Appendix Table  29 Detailed rs243832 genotyping analysis of subjects for association between salivary pH 

and hypertension 

  

Subjects with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 4 0.24 

CG 15 4 

GG 5 4 

Subjects without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 19 6 0.38 

CG 48 27 

GG 26 9 

Males with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 3 2 0.67 

CG 8 2 

GG 4 1 

Males without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 10 1 0.25 

CG 23 12 

GG 12 6 

Females with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 1 2 0.14 

CG 7 2 

GG 1 3 

Females without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 9 5 0.32 

CG 25 15 

GG 14 3 
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Whites with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 4 3 0.55 

CG 10 3 

GG 4 3 

Whites without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 16 5 0.55 

CG 31 18 

GG 19 9 

Blacks with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 0 1 0.57 

CG 3 1 

GG 1 1 

Blacks without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

CC 2 1 0.38 

CG 10 7 

GG 5 0 

 
Appendix Table  30 Detailed rs461872 genotyping analysis of subjects for association between salivary pH 

and hypertension 

 

Subjects with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 7 2 0.35 

AG 8 5 

GG 9 5 

Subjects without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 28 7 0.047 

AG 38 26 

GG 29 12 

Males with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 5 2 0.70 

AG 4 2 

GG 6 1 

Males without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 11 3 0.47 

AG 20 13 

GG 11 5 
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Females with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 0 0.50 

AG 4 3 

GG 3 4 

Females without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 17 4 0.19 

AG 18 13 

GG 18 7 

Whites with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 5 2 0.86 

AG 8 5 

GG 5 2 

Whites without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 25 7 0.19 

AG 30 17 

GG 11 9 

Blacks with hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 1 0 0.34 

AG 0 0 

GG 3 3 

Blacks without hypertension Subjects with saliva pH 

above the mean 

Subjects with saliva pH 

below the mean 

P-value 

AA 2 0 0.06 

AG 4 6 

GG 12 3 
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Appendix Table  31 Detailed rs243865 allele frequency analysis of subjects for association between salivary 

pH and periodontitis 

Subjects with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 63 40 0.37 

T 27 12 

Subjects without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 84 32 0.17 

T 38 8 

Males with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 31 22 0.20 

T 17 6 

Males without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 40 15 0.04 

T 18 1 

Females with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 32 18 0.91 

T 10 6 

Females without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 17 0.89 

T 19 7 

Whites with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 49 31 0.29 

T 23 9 

Whites without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 53 22 0.39 

T 29 8 

Blacks with periodontitis Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 



 

 

  89 

 

 

 
Appendix Table  32 Detailed rs11639960 allele frequency analysis of subjects for association between salivary 

pH and periodontitis 

 

above the mean below the mean 

C 9 7 0.26 

T 1 3 

Blacks without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 20 8 0.22 

T 4 0 

Subjects with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 72 32 - 

G 0 0 

Subjects without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 116 48 0.04 

G 4 6 

Males with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 46 20 1 

G 0 0 

Allele in males without 

Periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 57 16 0.07 

G 1 2 

Females with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 26 12 - 

G 0 0 

Females without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 59 32 0.25 

G 3 4 

Whites with periodontitis Allele frequency for Allele frequency for subjects P-value 
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Appendix Table  33 Detailed rs2285053 allele frequency analysis of subjects for association between salivary 

pH and periodontitis 

 

subjects with saliva pH 

above the mean 

with saliva pH below the 

mean 

A 54 26 - 

G 0 0 

Whites without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 82 35 0.11 

G 4 5 

Blacks with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 10 4 - 

G 0 0 

Blacks without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 26 12 0.15 

G 0 1 

Subjects with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 95 51 0.54 

T 13 5 

Subjects without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 116 56 0.16 

T 24 6 

Males with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 53 25 0.26 

T 5 5 

Males without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 51 19 0.96 

T 13 5 

Females with periodontitis Allele frequency for Allele frequency for P-value 
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Appendix Table  34 Detailed rs2241145 allele frequency analysis of subjects for association between salivary 

pH and periodontitis 

 

subjects with saliva pH 

above the mean 

subjects with saliva pH 

below the mean 

C 42 26 0.03 

T 8 0 

Females without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 65 37 0.05 

T 11 1 

Whites with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 72 37 0.75 

T 8 5 

Whites without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 47 42 0.07 

T 13 4 

Blacks with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 16 10 n/a 

T 0 0 

Blacks without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 22 13 0.24 

T 6 1 

Subjects with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 42 19 0.56 

G 52 29 

Subjects without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 61 25 1 

G 61 25 
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Appendix Table  35 Detailed rs243832 allele frequency analysis of subjects for association between salivary 

pH and periodontiti 

 

Males with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 20 10 1 

G 28 14 

Males without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 27 9 0.895 

G 29 9 

Females with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 22 9 0.50 

G 26 15 

Females without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 34 16 0.88 

G 32 16 

Whites with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 33 13 0.53 

G 41 21 

Whites without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 38 19 0.78 

G 38 17 

Blacks with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 8 4 0.62 

G 8 6 

Blacks without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 12 5 0.795 

G 14 7 

Subjects with periodontitis Allele frequency for subjects Allele frequency for subjects P-value 
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with saliva pH above the 

mean 

with saliva pH below the mean 

C 42 20 0.6 

G 56 32 

Subjects without 

periodontitis 

Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 67 31 0.44 

G 69 25 

Males with periodontitis Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 25 9 0.27 

G 31 19 

Males without periodontitis Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 32 11 0.73 

G 32 13 

Females with periodontitis Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 17 11 0.67 

G 25 13 

Females without 

periodontitis 

Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 35 20 0.496 

G 37 16 

Whites with periodontitis Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 32 12 0.23 

G 42 26 

Whites without periodontitis Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 49 25 0.61 

G 45 19 

Blacks with periodontitis Allele frequency for subjects 

with saliva pH above the 

mean 

Allele frequency for subjects 

with saliva pH below the mean 

P-value 

C 7 6 0.42 

G 9 4 

Blacks without periodontitis Allele frequency for subjects Allele frequency for subjects P-value 
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Appendix Table  36 Detailed rs461872 allele frequency analysis of subjects for association between salivary 

pH and periodontitis 

 

with saliva pH above the 

mean 

with saliva pH below the mean 

C 10 6 0.503 

G 16 6 

Subjects with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 54 22 0.15 

G 52 34 

Subjects without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 62 27 0.95 

G 70 31 

Males with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 26 12 0.47 

G 28 18 

Males without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 30 13 0.47 

G 30 9 

Females with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 28 10 0.20 

G 24 16 

Females without 

periodontitis 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 32 14 0.58 

G 40 22 

Whites with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 48 18 0.07 

G 32 24 

Whites without periodontitis Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 
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Appendix Table  37 Detailed rs243865 allele frequency analysis of subjects for association between salivary 

pH and restorative treatment 

 

above the mean below the mean 

A 50 22 0.63 

G 38 20 

Blacks with periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 4 2 0.77 

G 12 8 

Blacks without periodontitis Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 6 4 0.61 

G 22 10 

Subjects with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 112 43 0.63 

T 46 15 

Subjects without 

restorations 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 35 29 0.035 

T 19 5 

Males with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 60 22 0.29 

T 28 6 

Males without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 11 15 0.025 

T 7 1 

Females with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 51 21 0.61 

T 17 9 

Females without 

restorations 

Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 
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Appendix Table  38 Detailed rs11639960 allele frequency analysis of subjects for association between salivary 

pH and restorative treatment 

 

above the mean below the mean 

C 24 14 0.399 

T 12 4 

Whites with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 87 28 0.91 

T 39 12 

Whites without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 15 25 0.01 

T 13 5 

Blacks with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 13 0.63 

T 2 3 

Blacks without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 15 2 0.53 

T 3 0 

Subjects with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 142 53 0.36 

G 4 3 

Subjects without 

restorations 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 46 27 0.028 

G 0 3 

Males with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 79 24 0.085 

G 1 2 

Males without restorations Allele frequency for Allele frequency for P-value 
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Appendix Table  39 Detailed rs2285053 allele frequency analysis of subjects for association between salivary 

pH and Restorative treatment 

 

subjects with saliva pH 

above the mean 

subjects with saliva pH 

below the mean 

A 24 12 1 

G 0 0 

Females with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 63 29 0.78 

G 3 1 

Females without 

restorations 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 22 15 0.04 

G 0 3 

Whites with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 110 30 0.49 

G 4 2 

Whites without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 26 25 0.085 

G 0 3 

Blacks with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 22 15 0.23 

G 0 1 

Blacks without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 14 2 - 

G 0 0 

Subjects with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 159 73 0.19 

T 27 7 
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Subjects without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 52 34 0.43 

T 10 4 

Males with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 83 29 0.57 

T 15 7 

Males without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 21 15 0.70 

T 3 3 

Females with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 76 44 0.01 

T 12 0 

Females without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 31 19 0.16 

T 7 1 

Whites with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 125 48 0.87 

T 17 6 

Whites without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 30 31 0.69 

T 4 3 

Blacks with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 23 21 0.38 

T 3 1 

Blacks without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 15 2 0.53 

T 3 0 
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Appendix Table  40 Detailed rs2241145 allele frequency analysis of subjects for association between salivary 

pH and restorative treatment 

 

Subjects with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 81 27 0.36 

G 85 37 

Subjects without 

restorations 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 22 17 0.48 

G 30 17 

Males with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 38 12 0.93 

G 46 14 

Males without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 9 7 0.94 

G 11 9 

Females with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 15 0.19 

G 39 23 

Females without 

restorations 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 13 10 0.31 

G 19 8 

Whites with Restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 61 17 0.46 

G 63 23 

Whites without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 10 15 0.39 

G 16 15 

Blacks with restorations Allele frequency for Allele frequency for P-value 
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Appendix Table  41 Detailed rs243832 allele frequency analysis of subjects for association between salivary 

pH and restorative treatment 

subjects with saliva pH 

above the mean 

subjects with saliva pH 

below the mean 

C 12 8 0.68 

G 14 12 

Blacks without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 8 1 1 

G 8 1 

Subjects with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 84 31 0.50 

G 92 41 

Subjects without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 25 20 0.24 

G 33 16 

Males with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 46 14 0.54 

G 46 18 

Males without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 11 6 0.76 

G 15 10 

Females with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 38 17 0.69 

G 44 23 

Females without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 14 0.064 

G 18 6 

Whites with restorations Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 
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Appendix Table  42 Detailed rs461872 allele frequency analysis of subjects for association between salivary 

pH and restorative treatment  

 

above the mean below the mean 

C 65 18 0.16 

G 67 30 

Whites without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 16 19 0.34 

G 20 15 

Blacks with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 12 11 0.55 

G 14 9 

Blacks without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 5 1 0.595 

G 11 1 

Subjects with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 87 33 0.33 

G 87 43 

Subjects without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 29 16 0.75 

G 35 22 

Males with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 42 17 0.91 

G 44 17 

Males without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 12 8 0.91 

G 14 10 

Females with restorations Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 
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Appendix Table  43 Detailed rs243865 allele frequency analysis of subjects for association between salivary 

pH and having received oral surgery treatment  

 

above the mean below the mean 

A 43 16 0.20 

G 43 26 

Females without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 17 8 0.73 

G 21 12 

Whites with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 75 25 0.35 

G 55 25 

Whites without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 23 15 0.16 

G 15 19 

Blacks with restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 5 6 0.51 

G 21 16 

Blacks without restorations Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 5 0 0.39 

G 13 2 

Subjects that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 67 41 0.42 

T 25 11 

Subjects that did not have oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 80 31 0.19 

T 40 9 
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Appendix Table  44 Detailed rs11639960 allele frequency analysis of subjects for association between salivary 

pH and having received oral surgery treament  

 

Males that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 18 19 0.30 

T 12 7 

Males that did not have oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 18 0.38 

T 23 6 

Females that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 39 22 0.72 

T 13 6 

Females that did not have oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 36 13 0.35 

T 16 3 

Whites that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 38 29 0.26 

T 20 9 

Whites that did not have oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 63 24 0.399 

T 31 8 

Blacks that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 19 10 0.06 

T 1 4 

Blacks that did not have oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 10 5 0.67 

T 4 3 

Subjects that had oral Allele frequency for Allele frequency for P-value 
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surgery subjects with saliva pH 

above the mean 

subjects with saliva pH 

below the mean 

A 72 47 0.035 

G 0 3 

Subjects that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 116 33 0.20 

G 4 3 

Males that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 32 17 0.18 

G 0 1 

Males that did not have oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 71 19 0.33 

G 1 1 

Females that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 40 30 0.11 

G 0 2 

Females that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 45 14 0.42 

G 3 2 

Whites that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 46 34 0.11 

G 0 2 

Whites that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 90 27 0.24 

G 4 3 

Blacks that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 20 13 0.23 

G 0 1 

Blacks that did not have Allele frequency for Allele frequency for P-value 
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Appendix Table  45 Detailed rs2285053 allele frequency analysis of subjects for association between salivary 

pH and having had oral surgery 

 

oral surgery subjects with saliva pH 

above the mean 

subjects with saliva pH 

below the mean 

A 16 4 - 

G 0 0 

Subjects that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 89 64 0.52 

T 15 8 

Subjects that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 120 43 0.16 

T 20 3 

Males that ad oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 38 23 0.52 

T 8 7 

Male that did not have oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 66 21 0.93 

T 10 3 

Females that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 51 41 0.08 

T 7 1 

Females that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 56 22 0.03 

T 12 0 

Whites that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 57 44 0.48 

T 7 8 

Whites that did not have Allele frequency for Allele frequency for P-value 
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Appendix Table  46 Detailed rs2241145 allele frequency analysis of subjects for association between salivary 

pH and having had oral surgery 

 

oral surgery subjects with saliva pH 

above the mean 

subjects with saliva pH 

below the mean 

C 98 35 0.09 

T 14 1 

Blacks that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 23 18 0.14 

T 3 0 

Blacks that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 15 5 1 

T 3 1 

Subjects that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 29 0.79 

G 47 29 

Subjects that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 60 15 0.29 

G 68 25 

Males that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 20 13 0.38 

G 22 9 

Males that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 27 6 0.28 

G 35 14 

Females that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 23 16 0.75 

G 25 20 
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Appendix Table  47 Detailed rs243832 allele frequency of subjects for association between salivary pH and 

having had oral surgery 

 

Females that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 33 9 0.695 

G 33 11 

Whites that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 27 20 1 

G 27 20 

Whites that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 44 12 0.57 

G 52 18 

Blacks that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 9 7 0.86 

G 13 9 

Blacks that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 11 2 0.35 

G 9 4 

Subjects that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 40 26 0.77 

G 56 40 

Subjects that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 69 25 0.27 

G 69 17 

Males that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 11 0.57 
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Appendix Table  48 Detailed rs461872 allele frequency analysis of subjects for association between salivary 

pH and having had oral surgery 

 

G 16 17 

Males that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 9 0.82 

G 47 11 

Females that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 9 15 0.45 

G 9 23 

Females that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 16 0.018 

G 53 6 

Whites that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 18 17 0.18 

G 18 31 

Whites that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 63 20 0.25 

G 69 14 

Blacks that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 3 8 0.56 

G 5 8 

Blacks that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 4 0.25 

G 20 2 

Subjects that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 48 26 0.19 
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G 54 44 

Subjects that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 68 34 0.13 

G 68 21 

Males that had oral surgery Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 20 10 0.24 

G 20 18 

Males that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 36 15 0.29 

G 36 9 

Females that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 28 16 0.39 

G 32 26 

Females that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 32 8 0.44 

G 32 12 

Whites that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 36 21 0.09 

G 26 29 

Whites that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 62 19 0.79 

G 44 15 

Blacks that had oral 

surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 5 4 0.81 

G 21 14 

Blacks that did not have 

oral surgery 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 5 2 0.795 
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Appendix Table  49 Detailed rs243865 allele frequency analysis of subjects for association between salivary 

pH and having had root canal therapy 

 

G 13 4 

Subjects that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 17 16 0.23 

T 13 6 

Subjects that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 130 56 0.16 

T 52 14 

Males that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 6 7 0.04 

T 8 1 

Males that did not have root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 49 30 0.04 

T 27 6 

Females that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 11 9 0.795 

T 5 5 

Females that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 65 26 0.63 

T 25 8 

Whites that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 12 11 0.24 

T 12 5 

Whites that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 90 42 0.24 
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Appendix Table  50 Detailed rs11639960 allele frequency analysis of subjects for association between salivary 

pH and having had root canal therapy 

 

T 40 12 

Blacks that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 2 3 0.44 

T 0 1 

Blacks that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 27 12 0.91 

T 5 2 

Subjects that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 30 18  

G 0 0 

Subjects that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 158 62 0.03 

G 4 6 

Males that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 18 6 - 

G 0 0 

Males that did not have root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 85 30 0.12 

G 1 2 

Females that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 12 12 - 

G 0 0 

Females that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 
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Appendix Table  51 Detailed rs2285053 allele frequency analysis of subjects for association between salivary 

pH and having had root canal therapy 

 

A 73 32 0.14 

G 3 4 

Whites that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 22 16 - 

G 0 0 

Whites that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 114 45 0.08 

G 4 5 

Blacks that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 4 2 - 

G 0 0 

Blacks that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 32 15 0.15 

G 0 1 

Subjects that had root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 33 27 0.83 

T 7 5 

Subjects that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 178 80 0.07 

T 30 6 

Males that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 15 7 0.13 

T 3 5 

Males that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 
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Appendix Table  52 Detailed rs2241145 allele frequency analysis of subjects for association between salivary 

pH and having had  root canal therapy 

 

above the mean below the mean 

C 89 37 0.69 

T 15 5 

Females that had root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 18 20 0.04 

T 4 0 

Females that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 89 43 0.03 

T 15 1 

Whites that had root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 24 22 0.91 

T 4 4 

Whites that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 131 57 0.46 

T 17 5 

Blacks that had root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 5 3 0.75 

T 1 1 

Blacks that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 33 20 0.9 

T 5 0 

Subjects that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 22 14 0.0000001 

G 0 14 

Subjects that did not have Allele frequency for Allele frequency for P-value 
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root canal therapy subjects with saliva pH 

above the mean 

subjects with saliva pH 

below the mean 

C 81 30 0.86 

G 103 40 

Males that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 7 5 0.695 

G 5 5 

Males that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 40 14 0.98 

G 52 18 

Females that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 15 9 0.24 

G 7 9 

Females that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 41 16 0.797 

G 51 22 

Whites that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 10 0.23 

G 8 12 

Whitesthat did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 57 22 0.88 

G 71 26 

Blacks that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 4 2 0.598 

G 2 2 

Blacks that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 16 7 0.697 

G 20 11 
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Appendix Table  53 Detailed rs243832 allele frequency of subjects for association between salivary pH and 

having had root canal therapy 

 

Subjects that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 22 13 0.09 

G 14 19 

Subjects that did not have root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 87 38 0.36 

G 111 38 

Males that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 12 4 0.07 

G 6 8 

Males that did not have root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 45 14 0.76 

G 57 20 

Females that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 11 9 0.53 

G 9 11 

Females that did not have root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 41 22 0.23 

G 53 18 

Whites that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 16 11 0.08 

G 8 15 

Whites that did not have root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 65 26 0.87 

G 79 30 

Blacks that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 
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Appendix Table  54 Detailed rs461872 allele frequency analysis of subjects for association between salivary 

pH and having had root canal therapy 

 

above the mean below the mean 

C 3 1 0.43 

G 3 3 

Blacks that did not have root 

canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 11 0.122 

G 22 7 

Subjects that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 21 15 0.48 

G 17 17 

Subjects that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 95 34 0.35 

G 105 48 

Males that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 11 6 0.31 

G 5 6 

Males that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 45 19 0.87 

G 53 21 

Females that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 10 9 0.98 

G 12 11 

Females that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 50 15 0.144 

G 52 27 
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Appendix Table  55 Detailed rs243865 allele frequency analysis of subjects for association between salivary 

pH and hypertension 

 

Whites that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 16 13 0.40 

G 10 13 

Whites that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 82 27 0.15 

G 60 31 

Blacks that had root canal 

therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 4 1 0.196 

G 2 3 

Blacks that did not have 

root canal therapy 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 6 5 0.395 

G 32 15 

Subjects with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 30 10 0.51 

T 12 6 

Subjects without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 117 62 0.037 

T 53 14 

Males with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 19 5 0.60 

T 7 1 

Males without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 
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Appendix Table  56 Detailed rs11639960 allele frequency analysis of subjects for association between 

salivary pH and hypertension 

 

C 52 32 0.03 

T 28 6 

Females with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 11 5 0.34 

T 5 5 

Females without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 65 30 0.43 

T 25 8 

Whites with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 21 8 0.83 

T 9 4 

Whites without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 81 45 0.09 

T 43 13 

Blacks with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 6 2 0.39 

T 2 2 

Blacks without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 23 13 0.66 

T 3 1 

Subjects with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 36 18 0.053 

G 0 2 

Subjects without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 
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A 150 62 0.20 

G 4 4 

Males with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 28 7 0.07 

G 0 1 

Males without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 75 29 0.49 

G 1 1 

Females with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 8 11 0.40 

G 0 1 

Females without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 77 33 0.30 

G 3 3 

Whites with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 24 15 0.21 

G 0 1 

Whites without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 112 46 0.21 

G 4 4 

Blacks with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 8 3 0.14 

G 0 1 

Blacks without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

A 28 14 1 

G 0 0 
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Appendix Table  57 Detailed rs2285053 allele frequency analysis of subjects for association between salivary 

pH and hypertension 

 

Subjects with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 44 21 0.95 

T 6 3 

Subjects without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 167 86 0.09 

T 31 8 

Males with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 28 7 0.19 

T 4 3 

Males without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 76 41 0.398 

T 14 11 

Females with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 16 14 0.197 

T 2 0 

Females without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 91 49 0.011 

T 17 1 

Whites with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 33 15 0.36 

T 3 3 

Whites without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 122 64 0.36 



 

 

  121 

 

 

 
Appendix Table  58 Detailed rs2241145 allele frequency analysis of subjects for association between salivary 

pH and hypertension 

 

T 18 6 

Blacks with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 6 6 0.19 

T 2 0 

Blacks without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 32 17 0.51 

T 4 1 

Subjects with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 27 10 0.91 

G 23 8 

Subjects without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 76 32 0.53 

G 92 46 

Males with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 17 3 0.34 

G 17 1 

Males without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 10 16 0.17 

G 6 22 

Females with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 10 7 0.49 

G 6 7 

Females without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 
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Appendix Table  59 Detailed rs243832 allele frequency of subjects for association between salivary pH and 

hypertension 

 

C 46 18 0.02 

G 52 44 

Whites with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 20 8 0.498 

G 16 4 

Whites without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 51 24 0.24 

G 49 34 

Blacks with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 4 2 0.53 

G 4 4 

Blacks without hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 16 7 0.83 

G 18 9 

Subjects with 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 23 12 0.86 

G 25 12 

Subjects without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 86 39 0.97 

G 100 45 

Males with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 6 0.47 

G 16 4 

Males without 

hypertension 

Allele frequency for 

subjects with saliva pH 

Allele frequency for 

subjects with saliva pH 

P-value 
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Appendix Table  60 Detailed rs461872 allele frequency analysis of subjects for association between salivary 

pH and hypertension 

 

above the mean below the mean 

C 43 14 0.26 

G 47 24 

Females with 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 9 6 0.69 

G 9 8 

Females without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 43 25 0.29 

G 53 21 

Whites with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 18 9 1 

G 18 9 

Whites without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 63 28 0.60 

G 69 36 

Blacks with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 3 3 0.64 

G 5 3 

Blacks without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for 

subjects with saliva pH 

below the mean 

P-value 

C 14 9 0.32 

G 20 7 

Subjects with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 22 9 0.50 

G 26 15 
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Subjects without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 94 40 0.43 

G 96 50 

Males with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 14 6 0.59 

G 16 4 

Males without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 42 19 0.61 

G 42 23 

Females with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 8 3 0.17 

G 10 11 

Females without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 52 21 0.54 

G 54 27 

Whites with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 18 9 1 

G 18 9 

Whites without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 80 31 0.07 

G 52 35 

Blacks with hypertension Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 2 0 0.19 

G 6 6 

Blacks without 

hypertension 

Allele frequency for 

subjects with saliva pH 

above the mean 

Allele frequency for subjects 

with saliva pH below the 

mean 

P-value 

A 8 6 0.38 

G 28 12 
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