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ABSTRACT 

Introduction: Periodontal disease is one of the most common oral diseases in human and it can cause extent systemic problems in 

body organs such as liver. Levels of liver enzymes such as ALT, AST and also ALP have been studied in liver damage and periodontal 

disease. Blood and saliva sample tests are two diagnostic methods for analyzing these enzymes in periodontal diseases. The 
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objective of this study was to compare blood and whole saliva levels of the mentioned liver enzymes in patients with moderate and 

severe chronic periodontitis. Materials and methods: In the present cross-sectional study, levels of liver enzymes (ALP, ALT and AST) 

in blood and saliva samples obtained from 31 systemically healthy subjects with chronic periodontitis, of both sexes aged 20-55 

years were examined. After bio-chemical analysis, samples were statistically compared by paired t-test and McNemar’s test using 

SPSS 20 software. The level of significance in the tests was considered 0.05. Results: the results showed that enzymatic activity of ALP 

and ALT enzymes in the blood was significantly higher than saliva (P<0/001). However, Average levels of AST enzymes did not show 

significant difference in serum and saliva (P<0/001). Conclusion: the results of the present study showed that blood analysis is an 

accurate diagnostic method to measure the enzymatic activity of ALP and ALT due to the significant difference between salivary and 

serum levels of the liver enzymes. 

 

Keywords: Chronic periodontitis, liver, saliva, blood 

 

 

1. INTRODUCTION 

Periodontal disease is one of the most common oral diseases in human that occur due to exposure of periodontium to dental 

plaque. It is a chronic infectious disease of the tissues supporting teeth (Armitage, 1999; Pihlstrom et al., 2005). Periodontitis occurs 

in both acute and chronic forms, with the acute form of periodontitis being hereditary and familial, while in the chronic type, dental 

plaque is the etiological cause of the disease. Chronic Periodontitis leads to chronic inflammation in the tissue supporting the teeth, 

progressive loss of attachments and bone loss, and depending on the severity of attachment loss, it is divided into three forms of 

mild, moderate and severe. According to the Periodontology Academy of America, if the CAL (Clinical attachment loss) level is 1-2 

mm, it is classified as mild periodontitis. If the CAL level is 3-4 mm and more than 5 mm, it is classified as moderate and severe 

periodontitis respectively (Lang et al., 1999; Newman et al. 2015). 

Periodontal inflammation often causes superficial ulcers in the gingival sulcus. It is known that periodontal pathogens are 

transmitted and released from the sulcus into the bloodstream. This can cause a systemic or local inflammatory response in the host 

(Yoneda et al., 2012; Forner et al., 2006). Studies have shown that periodontitis, in addition to producing a local inflammatory 

response, can also produce a wide range of systemic effects including altering the chemical nature of blood by increasing 

inflammatory mediators, proteins, and serum lipids and hormones resulting changes in fat metabolism. These factors explain the 

possible association between periodontitis and the susceptibility to specific systemic diseases (Al-Rashid, 2012; Machado et al., 2005; 

Taleghani et al., 2010). 

Liver is one of the most important body organs that detoxify drugs, excrete waste products resulted by demolition and 

renovation of red blood cells in form of bile, produce blood coagulation factors, store glucose as glycogen and regulate sugar and 

fat metabolism (Chandler, 2019).There are various enzymes in liver that up to now, plasma levels of liver enzymes, including Alanine 

transaminase (ALT) and Aspartate aminotransferase (AST) have been commonly applied as markers of liver damage. In addition, 

Alkaline phosphatase (ALP) is another liver enzyme that has been widely studied (Zhang et al., 2015).AST and ALT levels are sensitive 

indicators of liver cell injury, and are useful in diagnosis of Hepatocellular diseases such as hepatitis. The highest level of ALT is in the 

liver; therefore, the level of this enzyme is a more specific indicator for liver damage (Pratt & Kaplan, 1999). In descending order of 

accumulation, AST is found in liver, cardiac muscle, skeletal muscle, kidney, brain, pancreas, leukocytes and erythrocytes, and its 

accumulation is more in the active periodontal pocket of periodontitis patients (Ivié-Kardum et al., 1999). 

There are two tools for measuring these enzymes, blood test and salivary test. Majority of studies have been about the amount 

of these enzymes in saliva of people with liver disease and also periodontitis, because saliva, as an available biological substance, 

can help to identify and explain the pathogenesis of systemic diseases in order to establish a diagnostic test (Pezelj-Ribaric et al., 

2015). On the other hand, two fundamental processes modulate saliva composition: First, the glands and resources of mouth may be 

the first places where various components are produced, or, it might merely be a place where various components are passively 

released or are actively carried by blood. Second, various processes occur in mouth after saliva discharge that change saliva 

composition (Nagler et al., 2002). Blood test is also a common method for measuring various biological parameters. Although it is 

costly and requires patient cooperation, it has a higher diagnostic accuracy and is the first site where these enzymes release and a 

direct indicator of their changes, even very little (Saito et al., 2006).  

Luke et al. examined salivary enzymatic biomarkers in people with periodontitis and gingivitis and reported that periodontal 

tissue damages can be determined by salivary enzymes (AST, ALT, ALP, and BUN) activity which increases in people with 

periodontitis (Luke et al., 2015). Dabra et al. also showed that there was a significant increase in activity of salivary enzymes (AST, 

ALT, GGT, ALP, and ACP) in people with periodontal diseases (Dabra et al. 2012). Serum level of AST and ALT has been studied by 
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Saito et al. and was shown to increase associated with periodontitis (Saito et al., 2006). Regarding the comparison of serum level and 

salivary level of ALT, ALP and AST, Nagler et al. found out that the concentration of ALT and ALP was significantly higher in serum in 

comparison with saliva while there was no significant difference between blood and saliva samples concentration of AST (Nagler et 

al., 2002). Since the comparison of the two methods of measurement of liver enzymes in patients with periodontitis have not been 

examined, we decided to compare liver enzymes level in blood and saliva samples of people with chronic Periodontitis, so that if 

there is a significant difference between these two, they can be used in future studies for more accurate diagnosis of periodontal 

disease.  

 

2. MATERIAL AND METHODS 

In this cross-sectional study conducted in Periodontics Department of Dentistry School of Rafsanjanin April to June 2017, 31 patients 

with moderate to severe chronic periodontitis (at least two teeth in each quadrant with 3mm or more clinical attachment loss (Kazi 

et al., 2015)) aged 20-55 years who were volunteer to participate in this study were examined. Written consent was obtained, then 

their age and gender were recorded.  

Inclusion criteria included people who had at least 20 teeth. Exclusion criteria included people with systemic diseases such as 

diabetes, heart diseases, liver diseases, AIDS, history of alcohol and tobacco use and using non-steroidal anti-inflammatory drugs, 

contraceptives and antibiotics during the last month. In addition, patients with acute periodontitis (a family history of acute 

periodontal disease, absence of high accumulation of calculus and plaque and the rapid progression of periodontal disease) were 

excluded from the study (Newman et al., 2015; Moghaddam et al., 2015). 

Periodontal disease severity was graded under supervision of a specialist. First full oral examination (except third molars) was 

conducted in all four quadrants, in six sides of tooth (mesiobuccal, midbuccal, distobuccal, mesiolingual, midlingual and 

distolingual). Moreover, Pocket depth (PD) and clinical attachment level and cemento enamel junction (CEJ) to pocket depth (CAL), 

were measured using Williams periodontal probe (HU-Friedy, USA) in mm. Plaque index was measured and recorded by dividing the 

number of painted surfaces (after using disclosing tablets) over all surfaces in term of percentage. Bleeding on probing index (BOP) 

was recorded as zero to four grading for volunteers (Sadatmansouri et al., 2010). 

Using probe, the distance between the gingival margin and the base of the pocket (coronal end of junctional epithelium) was 

evaluated; in human, the tip of probe is inserted to the most coronal intact fibers of connective tissue attachment. In samples with 

gingivitis, Probe stops 0.1 mm shorter than the apical end of junctional epithelium. In a periodontal pocket, the probe penetrates 

into the connective tissue about 0.3 mm deeper than the junctional epithelium (Newman et al., 2015). 

After at least 12 hours fasting, eligible patients for the study (n = 31) were referred to hematology laboratory of Ali ibn Abi Talib 

for blood test (it was done freely for patients). Four mL of venous blood were obtained from patients for analysis of the enzymes 

(ALT, AST and ALP), they were collected into plastic clots tubes. After 24 hours, the cells and enzymes content were determined by 

the lab. Enzyme levels were measured by Biochemistry auto analyzer (MindrayBS230, Guangzhou, China). To obtain unstimulated 

whole saliva sample, first, oral cavity was washed with water. Then, after 10 minutes, patients were asked to swallow their saliva, and 

hold their saliva in their mouth for two minutes. Then, they were asked to transfer three ml of their saliva into a sterile container by 

spitting. In order to separate the mucus, saliva was segregated by centrifugation at 11,000 rpm for 10 minutes. Then, unstimulated 

saliva samples were stored in the freezer at -70 ° C (Sohani et al., 2015). 

Finally, the mean levels of liver enzymes (ALT, AST and ALP) in blood and saliva of patients were compared. Data of each patient 

was recorded in the checklist. Then, the information of checklists was compiled in SPSS software version 20. Results for quantitative 

data were reported in form of "Mean ± Standard deviation" and qualitative data were reported in form of number (percent). To 

compare Mean of liver enzymes levels (ALT, AST and ALP) in the blood and saliva of patients with moderate to severe chronic 

periodontitis referred to Rafsanjan dental school (according to gender), Paired t-test and McNemar’s test were used. The 

significance level was set at 0.05 in the tests. 

 

Ethical considerations 

1. Obtaining permission from University Ethics Committee with Code of Ethics IR.RUMS.REC.1395.51 

2. Patients were informed about the study and the need for a blood test and were given a written informed consent form. 

3. Patient information was kept confidential and used only for the purpose of this study. 
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3. RESULTS 

In the present study, 31 patients with moderate to severe chronic periodontitis were studied. Among them, 13 (41.9%) patients were 

female and 18 (58.1%) patients were male. The youngest patient was 23 and the oldest was 50 years old (with a mean and standard 

deviation of 39.10 ± 8.22 years). 

According to Rafsanjan’s laboratory reference for the normal ranges of ALP, ALT and AST in blood and saliva (table 1 & chart 1) 

are as below: 

 

Blood ALP: 132-183 units/liter and Saliva ALP: 5-34 units/liter 

Blood AST: 15-23 units/liter and Saliva AST: 5-29 units/liter 

Blood ALT: 12-26 units/liter and Saliva ALT: 1-10 units/liter 

 

Table 1 Descriptive Indicators of Liver Enzymes in Blood and Saliva of Patients with Moderate and Severe Chronic Periodontitis 

Referred to Rafsanjan Dental School in 2017. (n = 31) 

 

Liver enzymes 

(Units / liter) 
Minimum Maximum 

Mean ± Standard 

deviation 

Blood ALP 131 351 233.19±46.96 

Blood AST 15 41 21.65±5.23 

Blood ALT 12 50 23.39±7.60 

Saliva ALP 5 70 25.06±14.57 

Saliva AST 5 89 26.29±17.98 

Saliva ALT 1 29 8.52±7.14 

ALP: Alkaline phosphatase 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransaminase 

 

 

 

ALP: Alkaline phosphatase 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransaminase 
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Chart 1: Descriptive Indicators of Liver Enzymes in Blood and Saliva of Patients with Moderate and 
Severe Chronic Periodontitis Referred to Rafsanjan Dental School in 2016. (n = 31)
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Table 2 Comparison of mean liver enzymes of blood and saliva of patients with moderate to severe chronic periodontitis referred to 

Rafsanjan Dental School in 2017 (n = 31) 

 

Liver enzymes 

(Units / liter) 

Mean ± Standard 

deviation 
t-value 

Degrees of 

freedom 
p-value 

Blood ALP 

Saliva ALP 

233.19±46.96 

25.06±14.57 
26.106 30 < 0.001 

Blood AST 

Saliva AST 

21.65±5.23 

26.29±17.98 
-1.349 30 0.187 

Blood ALT 

Saliva ALT 

23.39±7.60 

8.52±7.14 
1.176 30 ˂ 0.001 

ALP: Alkaline phosphatase 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransaminase 

 

As it is observed in table 2, the average concentration of ALP and ALT enzymes in blood samples were significantly higher than 

the amount of the enzymes in saliva samples (P<0.001). While no significant difference was observed between the amount of AST 

enzyme in blood and saliva samples of patients (P=0.187). 

 

 

ALP: Alkaline phosphatase 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransaminase 
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Chart 2: Comparison of mean liver enzymes in blood and saliva of patients with moderate to 
severe chronic periodontitis referred to Rafsanjan Dental School in 2016 according to gender. 
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Table 3 Comparison of mean liver enzymes in blood and saliva of patients with moderate to severe chronic periodontitis referred to 

Rafsanjan Dental School in 2017 according to gender. (n=31) 

Gender 
Liver enzymes 

(Units / liter) 
Mean ± Standard deviation p-value 

 
Blood ALP 

Saliva ALP 

227.92±41.49 

24.15±13.48 
<0.001 

Female 

(n=13) 

Blood AST 

Saliva AST 

20.85±4.12 

19.15±12.95 
0.623 

 
Blood ALT 

Saliva ALT 

22.92±6.16 

8.38±8.31 
0.002 

 
Blood ALP 

Saliva ALP 

237.00±51.37 

25.72±15.66 
<0.001 

Male 

(n=18) 

Blood AST 

Saliva AST 

22.22±5.96 

31.44±19.63 
0.096 

 
Blood ALT 

Saliva ALT 

23.72±8.66 

8.61±6.42 
< 0.001 

ALP: Alkaline phosphatase 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransaminase 

 

According to table 3 & chart 2, using paired t-test, the average concentration of ALP and ALT enzymes in blood samples of both 

men and women was significantly higher than the amount of the enzymes in saliva samples (P<0.05). However, there was not any 

significant difference between the amount of AST enzyme in blood and saliva samples of patients in both groups of men and 

women (P<0.05). 

 

 

ALP: Alkaline phosphatase 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransaminase 

 

According to table 4, using McNemar’s test, in either gender the number of people with abnormal amount of ALP in blood was 

significantly higher than people with abnormal amount of ALP in saliva. There was no significant difference for AST and ALT.  

The normal ranges of ALP, ALT and AST in blood and saliva were determined based on Rafsanjan’s laboratory. 

Blood ALP: 132-183 units/liter and Saliva ALP: 5-34 units/liter 
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Chart 3: Comparison of abnormal liver enzymes frequency in blood and saliva of patients with moderate 
to severe chronic periodontitis referred to Rafsanjan Dental School in 2016 according to gender. (n=31)
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Blood AST: 15-23 units/liter and Saliva AST: 5-29 units/liter 

Blood ALT: 12-26 units/liter and Saliva ALT: 1-10 units/liter 

 

Table 4 Comparison of abnormal liver enzymes frequency in blood and saliva of patients with moderate to severe chronic 

periodontitis referred to Rafsanjan Dental School in 2017 according to gender (n=31) 

Gender 
Liver enzymes 

(Units / liter) 
n (%) p-value 

 
Blood ALP 

Saliva ALP 

10 (76.9) 

3 (23.1) 
0.039 

Female (n=13) 
Blood AST 

Saliva AST 

3 (23.1) 

2 (15.4) 
1.000 

 
Blood ALT 

Saliva ALT 

4 (30.8) 

4 (30.8) 
1.000 

 
Blood ALP 

Saliva ALP 

16 (88.9) 

3 (16.7) 
<0.001 

Male (n=18) 
Blood AST 

Saliva AST 

4 (22.2) 

10 (55.6) 
0.109 

 
Blood ALT 

Saliva ALT 

4 (22.2) 

3 (16.7) 
1.000 

ALP: Alkaline phosphatase 

AST: Aspartate aminotransferase 

ALT: Alanine aminotransaminase 

 

4. DISCUSSION 

Periodontal disease is one of the most common oral diseases in human that occur due to exposure of periodontium to dental 

plaque (Armitage, 1999). Studies have shown that periodontitis in addition to producing a local inflammatory response can also 

have a wide range of systemic effects (Taylor, 2002). One of the systemic problems that is closely linked to periodontal disease is 

liver damage. The most important liver enzymes that indicate liver disease are ALP, AST and ALT (Han et al., 2016). 

Most studies have focused on the levels of these enzymes in the saliva of patients with liver disease as well as periodontitis, 

because saliva, as a biologically available material, can help diagnose and explain the pathogenesis of some systemic diseases as a 

diagnostic test (Zhang et al., 2016; Lee & Wong, 2009). However, Neto et al. suggested that the release of enzymes from the tissues 

covering the salivary glands and blood vessels can be incomplete or that processes such as producing oxygen radicals in the oral 

cavity can alter the activity of the enzymes (Neto et al., 2011). Another method for measuring liver enzymes is examining them in 

blood samples which is a bit expensive and requires patient cooperation but has higher diagnostic accuracy (Saito et al., 2006). 

The aim of this study was to compare levels of ALT, AST and ALP in blood and whole saliva samples of patients with chronic 

periodontitis. The findings indicate that the amount of ALT and ALP enzymes in the serum of patients with moderate and severe 

chronic periodontitis was significantly higher than the amount of these enzymes in salivary samples of the patients. It can be due to 

the alteration of saliva composition after secretion and also partial diffusion of components in saliva (Nagler et al., 2002). In addition, 

the amount of AST enzyme in the serum of patients with moderate and severe chronic periodontitis did not have any significant 

difference with the amount of this enzyme in salivary samples of the patients. A possible cause could be that AST is released into the 

extracellular fluid due to cell death, and it seems that more accumulation of AST in gingival crevicular fluid (GCF) than in blood is 

because of local tissue destruction; therefore, AST activity in periodontal pockets can be a useful indicator of periodontal disease 

activity (Ivic et al., 1999). 

In a study by Nagler et al., Which aimed to compare different biochemical and immunological parameters in blood and saliva 

samples of healthy individuals, the results indicated that there was a significant difference between the serum levels of ALP and ALT 

liver enzymes compared to the salivary levels of these enzymes. They also concluded that AST concentrations in blood and saliva 

were not significantly different. Based on their findings the concentration of AST was higher in whole saliva samples in comparison 

with parotid saliva samples. Moreover, ALT and ALP were not detected in parotid saliva. It seems that the origin of these enzymes is 

not saliva (Nagler et al., 2002). Neto et al. in a study about the activity of protein phosphatases in the blood and saliva of healthy 

children concluded that enzymatic activity of all studied enzymes, including TAP, TRAP, LMW-PTP and also ALP enzyme in serum of 

subjects was significantly more than the saliva sample (Neto et al., 2011). 
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The limitations of this study are the lack of a control group and the small sample size. However, the normal range of these 

enzymes in healthy people is determinate and also it was not easy to have blood samples of healthy people. Furthermore, due to 

high expenses the sample size was chosen small. The strength of the study is that it is the first study comparing the two methods of 

measuring ALT, AST and ALP in people with periodontitis and also patients were examined by a periodontist. For future studies, it is 

recommended to add a control group, select a bigger sample size, and evaluate other parameters in the patients.  

 

5. CONCLUSION 

According to the results of the present study, the amount of alkaline phosphatase and Alanine amino transaminase in blood samples 

of either gender with chronic periodontitis was higher than the amount of these enzymes in saliva samples of patients. While, the 

level of Aspartate aminotransferase enzyme did not show any statistically significant difference in blood and saliva samples of the 

subjects. Which shows that saliva can be used as a diagnostic fluid for this enzyme since it is easy to be collected. 
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