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Abstract

Obijective: The present study aimed to assess of four liver enzymes, Alanine Aminotransferase (ALT),
Aspartate Transaminase (AST), Alkaline Phosphatase (ALP) and Gamma-Glutamyl Transpeptidase
(GGT).

Material and Methods: Based on periodontal clinical parameters, sixty four patients with chronic
periodontitis (CP) and twenty four controls were enrolled in the study. Saliva and serum samples were
collected and Automated Chemistry Analyzer AU 480 was employed to assess levels of enzymes.
Results: Compared to healthy controls, the levels of the four enzymes were significant increased in
serum of patients, especially in the severe group while in the saliva a significant increase observed only
in the level of AST. Moreover, Alanine Aminotransferase (ALT), Aspartate Transaminase (AST),
Alkaline Phosphatase (ALP) and Gamma-Glutamyl Transpeptidase (GGT) the levels of these enzymes
in serum were significantly higher than those in saliva.

Conclusion: ALT, AST, ALP and GGT serum levels are suggested to be important indicators for
disease progression as well as predict the liver health.
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Introduction

Chronic Periodontitis Disease (CPD) is a chronic multi-factorial inflammation disease because
contribution of genetic and environmental factors as well as age, living standards and systemic diseases to
initiation and progression of disease (1,2,3), which occurs in the supporting tissues of the tooth, that include
gingiva , periodontal ligament , cementum and alveolar bone this is caused by the accumulation of bacterial
groups on the surfaces of the teeth as well as between the teeth and thus will lead to side effects on the
health gingiva due to the stimulation of the immune response against these bacterial assemblies that lead to
damage and destroyed of gingival tissues and observed that the sensitivity of the host plays an important role
in the initiation and development of chronic periodontitis (4,5). CPD is diagnosed by several indicators
which include the presence and extent of periodontal pockets, loss of clinical attachment, pattern and extent
of alveolar bone loss, or a combination of these findings (6).

Saliva and serum are main sources for many biomarkers which effected by the host's immune responses in
two positions local and systemic. In CPD the inflammation begins by releasing many of these biomarkers in
responses to bacterial antigens such as chemical mediators and enzymes from infected gingival tissues and
activation immune cells (polymorphonuclear and lymphocytes) (7), in addition the level of periodontal
destruction depends on the balance between destructive and protective mediators (8), and the most
periodontal related inflammatory mediators are IL-8, IL-1, TNF-a, IP-10, MIP-1, MCP-1 and CTGF
(9,10,11), Also, activation of different enzymes reflected metabolic changes of the gingiva and teeth
periodontium in inflammation such as Alanine Aminotransferase, Aspartate Transaminase, Alkaline
Phosphatase, Gamma-Glutamyl Transpeptidase, acidic phosphatase, creatine kinase , lactate dehydrogenase
and adenosine deaminase (12,13,14). Therefore increase or decrease levels of these enzymes in saliva nor
serum are a vital signs of periodontitis progression, as well as evaluation of therapy effects and guess the
health state of liver in future (15,16).

Accordingly, the present study was planned to evaluation of liver enzymes in saliva and serum in a
sample of Iragi patients and to compare if enzymes present in saliva could be a viable alternative biomarker
for knowing the progress of the periodontal diseases.
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Materials and Methods

Subjects: sixty four Iragi persons of both genders (32 males and 32 females) with CPD and 24 healthy
persons (control) their age mean + S.E. was (40.58+2.30) attending Specialized Health Center for Dental
Medicine / Al-Kadhimiya /Baghdad during the period October 2017 - February 2018 were enrolled in this
study. They were clinically examined and evaluated by the consultant medical staff at the Health Center.
The patients were classified according to the clinical examination : probing pocket depth (PPD), clinical
attachment level (CAL) and plaque index (PLI) into three clinical groups 30 mild their age mean + S.E. was
(40.53+2.33), 26 moderate their age mean + S.E. was (39.30£2.03) and 8 severe their age mean + S.E. was
(40.50+2.87) cases (17). Patient with a history of Smoking, chronic diseases or under any type of therapy
and pregnant women were excluded from the study.

Serum and saliva samples: Venous blood was collected from participants and left for 15 minutes to clot at
room temperature, and then it was centrifuged (3000 rpm for 15 minutes). Saliva samples were also
collected under unstimulated conditions by spitting into a sterile universal tube and the samples were placed
immediately on ice and before prior to freezing. The separated sera and collected saliva were frozen at -80°C
until assessment (18).

Methods: ALT, AST, ALP and GGT were determined in serum and saliva by means of Automated
Chemistry Analyzer AU 480 using commercially available kits (Human ALT, AST, ALP and GGT;
Beckman Coulter), and the instructions of statistically analyzed using SPSS (Statistical Package for Social
Sciences) version 13. Data were presented in terms of mean + standard error (S.E.), and differences between
means were assessed by ANOVA (Analysis of Variance), followed by LSD (Least Significant Difference) or
Duncan test. The difference was considered significant when the manufacturer were followed.

Statistical Analysis: The results were probability (P) value was < 0.05.

Results and Discussion

Liver is a very important immune organ as well as its importance in digestion processes. Therefore in this
study we focused on effect of chronic periodontities on liver functions health by evaluating liver enzymes
functions (ALT, AST, ALP and GGT) and compare between their levels in saliva and serum samples. As
shown in Table 1, gradual increase was observed in the levels of ALT in saliva patients with chronic
periodontitis its levels reached in mild 1.11+0.24 u/l, moderate 1.19+0.33 u/l and severe 1.55+0.34 u/l
compared to controls 0.69 £+ 0.20 u/l. The results were in agreement with (19) and (20) studies which
showed an increase in the level of ALT in saliva patients as a result of an immune response against the
germicidal bacteria deposited in the gingiva and then this enzymes secrete by inflammatory and damage
cells as well as the high level of this enzyme indicator for inflammation and gingival tissue destruction and
its activity increase with progression inflammation due to metabolic changes that happen in gingival tissue
and periodontium and the results showed that there was a significant increase in the level of ALT in serum
patient especially in patients with severe chronic periodontitis, where it was 14.21 + 1.94 u / | compared to
the other groups and to the controls 8.76 + 1.24 u /I, this study agreed with (21) that showed an enzyme
increase due to metabolic changes in inflamed gingiva.

Table (1): ALT level in saliva and serum patients with periodontitis

Groups ALT (Mean £ SE; u/l) Probability
Saliva Serum <
Chronic Mild (No.=30) 1.11+0.24? 8.77+0.66° 0.001
periodontal Moderate (No.=26) 1.19+0.332 10.33+0.94° 0.001
disease Severe (No.=8) 1.55+0.342 14.21+1.942 0.001
Controls (No.=24) 0.69+0.202 8.76+1.24° 0.001

*Different letters represent significant difference (P < 0.05) between means in columns, while similar letters
represent no significant difference (P > 0.05) between these means (Duncan test).

In addition the results in Table (2) showed a significant increase in the AST level in saliva patient with
chronic periodontitis its level reached in mild to 7.04+0.84 u/l, in moderate to 7.28+0.98 u/l and in severe to
9.54+1.36 u/l compared to control 2.95+0.69 u/l, and its level increase too in serum patient with chronic
periodontitis the high level show in severe chronic periodntitis group 23.97+3.39u/lI compared to control
16.10£0.94 u/l. Several studies have shown an increase in the level of the enzyme in the saliva and serum of
chronic periodontitis patients as a result of inflammation and destruction of cellular membranes that lead to
increase in the secretion of the enzyme and became high levels in saliva , It was also found rise in the level
of the enzyme due to the attraction neutrophils by chemokines that well secreted by infected tissue after
stimulation this tissue during immune response so will neutrophils secrete this enzyme that stored in her
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vesicles and found a positive relationship between increased secretion of this enzyme with increased
periodontal pocket depth (22,23) .

Table (2): AST level in saliva and serum patients with periodontitis

Groups AST (Mean % SE; u/l) Probability
Saliva Serum <
Chronic Mild (No.=30) 7.04+0.842 17.21+0.67° 0.001
periodontal Moderate (No.=26) 7.28+0.982 19.38+0.87° 0.001
disease Severe (N0.=8) 9.54+1.362 23.97+£3.392 0.001
Controls (No.=24) 2.95+0.69° 16.10+0.94° 0.001

*Different letters represent significant difference (P < 0.05) between means in columns, while similar letters
represent no significant difference (P > 0.05) between these means (Duncan test).

The results of Table (3) showed no significant increase in the level of ALP in saliva patients with chronic
periodontitis and in the three patients groups as compared to the controls. A study by researchers (24)
revealed a high level of Alkaline phosphatase enzyme in saliva patients with autoimmune disease
Rheumatoid Arthritis, The high level of the enzyme was also shown with increase the severity of the
inflammation due to the destruction of the alveolar bone of the tooth, which is a source of the production of
this enzyme and also as a result of the destruction of gingival tissue (25), furthermore, the study by (26) and
(27) showed that the levels of enzyme in patient with chronic periodontitis was higher than that of gingivitis
and also higher than that of healthy individuals and also found increase in the level of this enzyme due to
secretion by the neutrophils vesicles that attraction by chemokines secreted from infected tissues (28) and
increased levels of this enzyme were also shown with increased periodontal pocket depth in chronic
periodontitis patients (29).

In addition, a statistically significant increase was found in the serum patients with chronic periodontitis as
compared with healthy and its levels reached in mild to 53.18 £ 1.63 u/l , in moderate 58.03 + 3.68 u/l and
in severe 59.12 + 3.79 u/l compared to the controls 42.82+3.12 u/l , Several studies have confirmed a
significant increase in the level of ALP in serum patient with chronic periodontitis , particularly with severe
cases of inflammation (30,31) due to its secretion by vesicles of neutrophil during its migration in the blood
vessels to the site of injury as well as the destruction of alveolar bone (32).

Table (3): ALP level in saliva and serum patients with periodontitis

Groups ALP (Mean + SE; u/l) Probability
Saliva Serum <
Chronic Mild (No.=30) 2.21+0.372 53.18+1.63% 0.001
periodontal | Moderate (No.=26) 2.33+0.242 58.03+3.682 0.001
disease Severe (N0.=8) 2.76+0.512 59.12+3.792 0.001
Controls (No.=24) 1.57+0.342 42.82+3.12° 0.001

*Different letters represent significant difference (P < 0.05) between means in columns, while similar letters
represent no significant difference (P > 0.05) between these means (Duncan test).

The results of Table (4) showed no significant increase in the level of GGT in saliva patient with chronic
periodontitis compared to the control individuals. However, there was a significant gradual increase in the
level of GGT in serum patient with chronic periodontitis and in the three disease groups, in the group of
patients with mild inflammation was 20.33 + 1.48 u / | and in the group of patients with moderate
inflammation 28.17 + 2.56 u / | and the group of patients with severe inflammation 28.71 + 3.55 u / |
compared to control group 18.88 + 2.12 u / I, The results of the present study are in agreement with the
results of the studies of (33) , (34) and (35) which showed that an increase in the level of GGT in serum
patients with chronic periodontitis is due to the immune response causing the destruction of cells and
gingival tissues as well as metabolic changes in inflamed gingiva.

Table (4): GGT level in saliva and serum patients with periodontitis

Groups GGT (Mean + SE; u/l) Probability
Saliva Serum <
Chronic Mild (No.=30) 4.94+0.45° 20.33+1.48° 0.001
periodontal Moderate (No.=26) 5.08+0.462 28.17+£2.562 0.001
disease Severe (No.=8) 4.57+0.07° 28.71+3.552 0.001
Controls (No.=24) 4.6940.51° 18.88+2.12° 0.001

*Different letters represent significant difference (P < 0.05) between means in columns, while similar letters
represent no significant difference (P > 0.05) between these means (Duncan test).
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The results also declared that the level of the four enzymes showed an evidence for increase in serum
compared to saliva (Tables 1, 2, 3 and 4). In conclusion ALT, AST, ALP and GGT are important serum
biomarkers that are related to CPD and increase in their levels is a good indicator of the severity of
inflammation. Therefore, it is preferable to measure ALT, AST, ALP and GGT levels in serum (systemic
produced) rather than in saliva (local produced). Serum therefore, can give a better evaluation of the
inflammatory condition in gingiva that is associated with these markers.
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