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Abstract: Background and Aims: An important enzyme for dental health, alkaline phosphatase (ALP) serves a variety 

of purposes in preserving the structure and functionality of oral tissues. In order to better understand salivary ALP's 

potential as a biomarker for dental erosion and its diagnostic and prognostic utility in both young and adult populations, 

this study set out to clarify its possible role. Materials and Methods: In the study, there were twenty-seven patients with 

dental erosion and an equal number of age and gender-matched healthy controls. Before a meal and without stimulation, 

samples were taken from the control and study groups by passively drooling into a sterile glass tube until 5 ml was collected. 

Results: Salivary ALP levels showed a significant difference between patients with and without dental erosion (63.68 ± 

4.36 (IU/L) versus 21.47 ± 1.16 (IU/L)), with a p-value of 0.0001 indicating a very high significance. Alkaline phosphatase 

enzyme levels and teeth erosion were found to have sturdy positive relation (r= 0.989) high significantly P< 0.001. 

Conclusion: Salivary alkaline phosphatase is a vital enzyme, which is essential for the mineralization of teeth and it 

considers biomarker for the severity and progression of dental erosion. 
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INTRODUCTION 
Salivary alkaline phosphatase is considering an important enzyme for the health of teeth, serves a diversity of 

aims in preserving the texture and functionality of dental tissues. Salivary alkaline phosphatase firstly participates in the 

dephosphorylation of organic phosphates which considers an essential physiological process that involve mineralization of 

bone and regulation of phosphate level [1]. Salivary alkaline phosphatase helps in the preservation and repair of hard tissues 

in the oral cavity, including alveolar bone and teeth. Salivary glands produce salivary alkaline phosphatase, which has a 

diversity of utilize in the mouth, remineralization of enamel is one of its major functions [2]. The enzyme serves the enamel 

absorb minerals such as phosphate and calcium, strengthening it and preventing demineralization grab by acidic dietary or 

bacterial activity, this process is necessary for avoiding dental erosion and caries, which are cases produce by acid exposure 

collapse the tooth structure [3]. Also, salivary alkaline phosphatase plays an important role in preservation of periodontal 

health, its more popular in periodontal tissues, where it plays a role in the development and repair of alveolar bone and 

periodontal ligament [4]. Salivary alkaline phosphatase may play a part in the inflammatory processes and remolding of 

tissue connected to periodontal disease, as manifested by increased levels of alkaline phosphatase in saliva found in those 

patients, therefore salivary alkaline phosphatase can function as a biomarker for periodontal health, supporting the 

monitoring and diagnosis of periodontal disturbances [5]. Teeth erosion, or progressive loss of dental hard tissues result of 

dissolution of acids in the mouth, is becoming universal interest for both children and adult populations [6]. Teeth wear is 

the consequence of direct chemical action rather than bacterial intervention, in contrast to the caries of teeth, which is firstly 

caused by bacterial action [7]. According to the current information, dental erosion is becoming more popular, particularly 

as result of dietary habit and lifestyle changes [8]. Ingestion of dietary acid is one of the major risk factors for teeth wear, 
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there is sturdy relation between raised erosion and consumption of acidic diets and beverages, such as fruit juices, citrus 

fruits, soft drink and sports drinks. The severity of erosion is extremely affected by the frequency and long duration 

exposure to the acid [9]. Function of saliva as an organic buffer, neutralizing acids and enhancement remineralization of 

enamel. Saliva protective characteristics can be reduced and erosion capability elevated by decreased salivary flow or alters 

in saliva composition [10]. The danger may be increased by status such as xerostomia, which can be brought on by systemic 

diseases or drugs [11]. The correlation between salivary enzymes and teeth erosion has been researched in the past, with a 

confirms on how these salivary enzymes may be utilized as biomarker for the condition [12]. Salivary alkaline phosphatase 

is considered important enzyme to reservation of oral health that is contributed in the dephosphorylation process of organic 

phosphates, is one of the main enzymes under search. Increased severity of dental erosion has been correlated with raised 

levels of salivary alkaline phosphatase, according to research by Jazaeri et al., 2015, persons had more noteworthy teeth 

erosion in those with higher salivary alkaline phosphatase levels, referring that alkaline phosphatase may be beneficial 

marker for evaluating the condition risk and path [13]. Previously research have explained that the relation between 

different salivary enzymes and teeth erosion, highlighting the possibility that these enzymes could help as biomarkers for 

the disease. Matrix metalloproteinases, salivary peroxidase and carbonic anhydrase have all been identified as important 

participants in the biochemical processes that effect teeth erosion. So as to reduce the negative effect of teeth erosion on 

oral health, it is necessary to understand this relation in order to get develop preventive measures and diagnostic tools [14]. 

In order to better understand salivary alkaline phosphatase potential as a biomarker for dental erosion and its diagnostic 

and prognostic utility in both young and adult population, this study set out to clarify its possible. 

 

MATERIAL AND METHOD 
A case _control study, we looked into the relationship between the degree of dental erosion in patients, at age 25-

55 years and salivary alkaline phosphatase (ALP) levels. The sample size for this study is 54 patients. twenty-seven Patients 

with dental erosion were chosen from the patient population that attends the dental clinic at Anbar University's College of 

Dentistry. Conversely, the same number of people who are the same age and gender were chosen, but they do not experience 

dental erosion. The criteria for inclusion involved at least twenty natural teeth and no history of systemic diseases that 

could have affected the composition of saliva in the participants. Recent use of antibiotics, continued orthodontic treatment, 

and use of drugs known to impair salivary flow were among the exclusion criteria. gaining the relevant authority's ethical 

approval. Informed consent was obtained from the participants after they were informed of the purpose of the study. Five 

milliliters of un stimulated saliva was taken out of each subject using the spitting method. Before gathering the saliva, the 

participants were instructed to refrain from eating for two hours. They were told to sit up straight, tilt their head forward 

slightly, gather saliva on the floor of their mouths, and then spit into a sample container after rinsing their mouths with 

water for ten minutes. As soon as possible, the collected saliva samples were put on ice and brought to the lab for 

examination. The amount of ALP in saliva was determined using a colorimetric enzyme assay kit. To remove debris, the 

samples were centrifuged at 3000 rpm for 15 minutes. in order to extract the saliva supernatant. To estimate the S-ALP 

levels, 20 µl of the supernatant and 1000 µl of Alkaline Phosphatase (ALP) reagent were mixed together. The supernatant 

was then used for the assay. Using a spectrophotometer, the assay measured the absorbance of the resultant product at 405 

nm after adding a particular substrate to the saliva samples. Units per liter (U/L) were used to express the ALP activity. 

The Basic Erosive Wear Examination by using Basic Erosive Wear Examination (BEWE) [15], as show in Table I. This 

index was chosen due to easily comparable and widely use all surfaces of teeth were examined. Restored or carious teeth 

were excluded from analysis. Score 0-3 were given according to the severity of wear. Statistical software was used to 

analyze the data. The participant's demographics, salivary ALP levels, and tooth wear scores were compiled using 

descriptive statistics. The relationship between salivary ALP levels and the degree of dental erosion was investigated using 

t. test, ANOVA test, Pearson correlation and logistic regression analysis. Statistical significance was attained when the p-

value was less than 0.05. 

 

Table I:  Basic Erosive Wear Examination 

Scores Criteria 

0 No dental erosion 

1 Superficial loss of enamel 

2 Hard tissue loss involving < 50% of the tooth surface 

3 Hard tissue loss involving > 50% of the tooth surface 

 

RESULTS 
Fifty-four participants were divided equally into those with and without dental erosion, and their demographics, 

salivary alkaline phosphatase (ALP) enzyme levels, and their correlation with dental erosion were examined. There was 

no discernible difference in age or gender between the groups according to the demographic data as show Table Ⅱ. Salivary 

ALP levels showed a significant difference between patients with and without dental erosion (63.68 ± 4.36 IU/L versus 

21.47 ± 1.16 IU/L), with a p-value of 0.0001 indicating a very high significance as show Table Ⅲ. ALP levels and dental 
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erosion were found to have a strong positive correlation (R=0.989, p=0.0001) by correlation analysis as show Table Ⅳ. 

Furthermore, there was a positive correlation between the degree of dental erosion and rising ALP levels; mild cases had 

lower levels (60 ± 2.9 IU/L) than moderate cases (65.12 ± 1.24 IU/L) and severe cases (68.6 ± 0.7 IU/L), with a p-value of 

0.0001 Table Ⅴ. The substantial correlation between high ALP levels and dental erosion was further supported by logistic 

regression (Odds Ratio=3.6516, p=0.0001) as show Table Ⅵ. These results highlight salivary ALP's potential as a 

biomarker for dental erosion. 

 

Table Ⅱ: Study Participants' Demographics 

Variable Patients with dental erosion 

(n=27) Mean ± SD 

Patients without dental 

erosion (n=27) Mean ± SD 

P- value 

Age (years) (25-55) 40.41± 9.01 40.41± 9.01 1.00 

Gender (male/female) 16/11 16/11 

 

Table Ⅲ: Salivary alkaline phosphatase enzyme level for all patients 

Groups (n) Mean± SD(IU/L) 95% confidence interval t. value P. value 

With dental erosion 27 63.68 ± 4.36 40.47 - 43.96 48.58 0.0001* 

Without dental erosion 27 21.47 ± 1.16  

df= 52           P<0.05 Very high significant 

 

Table Ⅳ: Correlation Analysis between Salivary alkaline phosphatase enzyme levels and dental erosion 

Variables Correlation P Value 

ALP Level and dental erosion. R= 0.989 0.0001* 

* Very high significant at P < 0.05    ** Strong negative relation 

 

Table Ⅴ: ALP Level Comparisons Among Groups with Varying Dental Erosion Severities by ANOVA Test 

Severity of dental erosion Number of patients alkaline phosphatase enzyme level 

Mean ± SD (IU/L) 

P- Value 

Mild 13 60 ± 2.9  

0.00001* Moderate 6 65.12 ± 1.24 

Sever 8 68.6 ± 0.7 

* Very high significant 

 

Table Ⅵ: Logistic Regression analysis, for the association between Salivary alkaline phosphatase enzyme levels 

and dental erosion 

Independent Variables Coefficient Odds Ratio 95% Confidence Interval Chi-square P -Value 

ALP Level 1.295 3.65 (0.0000, 1.0000) 
0.0001* 

dental erosion -51.8093   

Df= 1    * very high significant 

 

DISCUSSION 
Alkaline phosphatase (ALP) is a hydrolase intracellular enzyme participating in the metabolic processes of cells. 

Rise in salivary ALP (S-ALP) levels reflects inflammation and destruction of healthy tissues suggesting it as a clinical 

biomarker [16]. The demographic analysis of patients with and without dental erosion show were well matched in term age 

and gender, no significant differences between them. Age mean of study and control groups were same 40.41± 9.01, with 

equal gender distribution. Matching in this study reduce confusing variables and enhancement the validity of the 

comparison between the study groups in term of (S-ALP) and dental erosion. This study investigates the relationship 

between patients' levels of salivary alkaline phosphatase (ALP) and the degree of dental erosion. Our results show a strong 

relationship between higher ALP levels and more severe dental erosion (63.68 ± 4.36 IU/L) compare with control group 

was (21.47 ± 1.16 IU/L), with very high significantly differences between them, this refers that the difference is away to 

be due to chance. Because S-ALP is involved in the metabolism of minerals and bone, there is a correlation between the 

amount of salivary ALP and the degree of dental erosion. The dephosphorylation process, which is essential for the 

mineralization of teeth, is mediated by ALP. Increased turnover of dental hard tissues in response to erosion is one 

pathological process that could be the cause of elevated ALP levels in saliva [17]. Our research is comparable to that done 

by Jazaeri et al. (2015), who found that higher salivary ALP levels are linked to more severe dental erosion. High levels of 

salivary alkaline phosphatase were related with more sever dental wear in participant patients, this is indicating that salivary 

alkaline phosphatase could be beneficial biomarker for evaluate the dangerous and progression of dental erosion [13]. 

Research have been conducted on levels of salivary alkaline phosphatase as a possible biomarker for the severity and 

progression of dental erosion [18]. Our research displays sturdy correlation between ALP enzyme levels in saliva and teeth 
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wear (R= 0.989). These results correspond with hypothesis that salivary alkaline phosphatase may be engaged in the 

pathological process of dental erosion or may useful as a biomarker for it. In accordance with this relation, hunting salivary 

alkaline phosphatase levels may be noninvasive diagnostic procedure to evaluate how teeth erosion is progressing and help 

direct management and prevention plans [19]. Furthermore, our results show increase in ALP enzyme in saliva with 

increase severity of dental erosion patients with severe dental erosion had highest alkaline phosphatase levels (68.6 ±  0.7 

IU/L) then follow by moderate dental erosion ALP levels ( 65.12 ± 1.24 IU/L and mild (60 ± 2.9 IU/L), significantly high 

differences between them, these results confirm the potential of salivary alkaline phosphatase as a biomarkers that not only 

refer to the presence of dental erosion but also reflects its progression. Our results were similar to study conducted by Melo 

Belila et al (2021) where found strong relationship between severity of dental erosion and levels of salivary alkaline 

phosphatase and this supporting the potential diagnostic advantage of salivary alkaline phosphatase enzyme in hunting 

dental erosion. The raise in the activity of ALP enzyme in saliva has also been considered result dissolution process of 

dental hard tissues in advanced stage [20]. Teeth erosion and salivary ALP enzyme levels are related, according to the 

logistic regression analysis, there is sturdy relation between severity of teeth erosion and levels of salivary alkaline 

phosphatase enzyme. Raising patient’s salivary alkaline phosphatase levels is related with a higher risk of sever teeth wear. 

Increased body turnover of dental hard tissues as means of rectifying the harm inflicted by erosive factors may be associated 

with the enzyme activity [21]. To understand the role of salivary ALP enzyme completely in the pathophysiology of teeth 

wear and to establish standardized alkaline phosphatase enzyme thresholds, further studies is necessary. Alkaline 

phosphatase is present in dental hard tissue, including saliva ad connected to metabolism of bone. Sever teeth wear has 

been connected to higher salivary alkaline phosphatase levels, suggesting that increased alkaline phosphatase activity may 

be reflex of the tissue’s response to enamel and dentine demineralization [18]. Thus, raising salivary alkaline phosphatase 

enzyme is considers part of the reparative process and this is significant to refer that it elevates is considered as a preventive 

measure to remineralization surfaces of enamel.   

 

CONCLUSION 
Salivary alkaline phosphatase is vital enzyme, which is essential for the mineralization of teeth and it considers 

biomarker for the severity and progression of dental erosion. 

 

Clinical Implication 

In the treatment of dental health, clinical implication of salivary alkaline phosphatase levels in relation to severity 

of teeth erosion are noticeable. Elevated bone turnover, which can be response to teeth erosion, is frequently referred by 

increased salivary alkaline phosphatase levels. Patients with teeth erosion may benefit from early detection and intervention 

during the surveillance of salivary alkaline phosphatase levels, which may stop further dental dissolution and related issues.  

 

Limitations of Study  

Although our research displays insightful information, but there were some of limitations. Case control study 

makes it more difficult to demonstrate causation. To verify the causal correlation between salivary alkaline phosphatase 

levels and the progression of teeth erosion, longitudinal studies are needed. As well as its important to look to the effect of 

further possible confounders such as oral hygiene habits, dietary habit and genetic predisposition.   
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