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Abstract: Background: periodontal diseases are a group of chronic inflammatory disordered which divided into gingivitis and 

periodontitis while peptic ulcer involve ulceration of the epithelium lining of the stomach or duodenum or both of them. Smoking is a 

major health problem cause a harmful effect on both periodontium and gastrointestinal organs. Alanine aminotransferase (ALT) is 

commonly known as liver enzyme, its activity increase in many diseases such as peptic ulcer, hepatitis, chronic periodontitis and others. 

Aims of the study: Evaluate and compare the level of salivary ALT enzyme and the periodontal health status by measuring the clinical 

periodontal parameters (plaque index (PLI), gingival index (GI), bleeding on probing (BOP), probing pocket depth (PPD), clinical 

attachment level (CAL) and tooth loss(TL)), at the study groups ( group of smoker patients with peptic ulcer, group of non smoker 

patients with peptic ulcer, group of non smoker patients and without peptic ulcer (each group subdivided into gingivitis and chronic 

periodontitis), and control group), and correlate between the level of ALT salivary enzyme with clinical periodontal parameters. 

Materials and methods: Salivary ALT enzyme level and clinical periodontal parameters (PLI, GI, BOP, PPD, CAL, TL) were measured 

from 140 males, age range (25-40) years old, that divided into study groups which include,group of 40 smoker patients with peptic ulcer,  

group of 40 non smoker patients with peptic ulcer, and group of  40 non smoker patients and without peptic ulcer , then each of these 

groups subdivided into (20  had gingivitis and 20 had chronic periodontitis),also the control group which consists of 20 subjects without  

peptic ulcer and non smoker with clinically healthy periodontium. Results: The results showed that the  highest median value of plaque 

index was in patients with gingivitis ,peptic ulcer and smoker, while the median values of gingival index and bleeding on probing were 

highest among patients with gingivitis, peptic ulcer and non -smoker. The highest median values of probing pocket depth, clinical 

attachment level and tooth loss were recorded in patients with chronic periodontitis, peptic ulcer and smoker.  The median value of 

salivary ALT enzyme (35.05) was found to be highest at patients had chronic periodontitis, peptic ulcer and smoker. All of the clinical 

periodontal parameters as well as salivary ALT enzyme level revealed highly significant differences in the comparisons among the study 

groups and subgroups. The correlations between the level of salivary ALT enzyme with clinical periodontal parameters were almost 

statistically non significant at the study subgroups and control group. Conclusions: It can be concluded  that there was increase in 

periodontal tissue destruction and the level of salivary ALT enzyme associated with increase in the severity of periodontal diseases as 

well as the presence of peptic ulcer and smoking; accordingly, these results can suggest that salivary ALT enzyme is considered as a 

good biochemical marker of tissue destruction and measuring the level of this enzyme is consider as easy, time saving and non-invasive 

method of screening and early diagnosis of chronic periodontitis and to evaluate the effect of peptic ulcer and smoking on periodontal 

health status. 
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1. Introduction 
 

Periodontal diseases are inflammatory conditions result 

from interaction between pathological bacteria and the host 

defense system that cause tissues damage. Bacterial plaque 

is the main cause of periodontal disease which is a microbial 

film that stick and embedded in a matrix of polymers of 

bacterial and salivary origin that form on teeth and on any 

hard and soft structures in oral cavity [1]. Gingivitis and 

periodontitis are the most common forms of periodontal 

diseases. Gingivitis, is a reversible inflammatory disorder 

that involve the soft tissue encompassed the teeth (the 

gingiva) without pocket formation or loss of attachment, 

while periodontitis in contrast to gingivitis that irreversible 

and involve the deeper structures of the periodontium and 

result in loss of attachment and destruction of alveolar 

bone[2] .Peptic ulcer is a common disorder of 

gastrointestinal system that involve the stomach (gastric 

ulcer)or duodenum(duodenal ulcer) that occur when there is 

ulceration in the epithelium  lining  the stomach or 

duodenum[3] .Mucosal injury happened whereas  the 

balance between the peptic acid secretion and gastro 

mucosal defense is disrupted and that occur because of some  

aggressive factors which are non steroidal anti-inflammatory 

drugs (NSAIDs), Helicobacter pylori(H .Pylori)bacteria, 

alcohol, bile salt, gastric acid, smoking and pepsin[4,5) . 

Saliva is the liquid  produced by the salivary glands  , which 

considered a good biomarker because the collection of 

saliva is simple, non invasive, safe and does not need a 

special practitioner , as well as is useful to monitor various 

health and disease  conditions in children, elderly, and when 

the collection of urine or blood is difficult[6].Alanine 

aminotransferase enzyme(ALT) , this enzyme is usually 

found in plasma and in different body tissues but the most 

common site is the liver. The level of ALT  is usually used 

as a biomarker for the health of the liver. The level of this 

enzyme is raised in many medical disorders such as 

hepatitis, diabetic, congestive heart failure and liver 

diseases[7]. The activity of this enzyme is increased in 

patients with chronic periodontitis [8]  in addition in peptic 

ulcer patients[9].Smoking is one of the multifactorial that 

contribute in the pathogenesis of peptic ulcer and has a great 

effect on the epithelium lining of gastro intestinal system 

which decrease mucosal blood flow and delay healing of 

ulcer [10],  while on the periodontium have a great effect by 

impair inflammatory and immune response to periodontal 

Paper ID: ART20179181 DOI: 10.21275/ART20179181 1804 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2016): 79.57 | Impact Factor (2015): 6.391 

Volume 6 Issue 12, December 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

pathogen and the prevalence and severity of periodontal 

diseases are increased in smokers[11].  Hence, there was no 

pervious study concerning the correlation between 

periodontal health status, peptic ulcer, smoking and the level 

of ALTsalivary enzyme among men so, this study was 

designed and conducted. 

 

2. Materials and Methods 
 

The human samples included 140 males age from (25-40) 

years old. They were selected from the Department of 

Periodontology at the Teaching Hospital of College of 

Dentistry, University of Tikrit and from Baghdad/ Digestive 

System and Liver Teaching Hospital. Inclisioncriteria  

included 20 teeth present for each patient; patients with 

peptic ulcer(PU) diagnosed by gastrointestinal specialist via 

endoscope and smoker patients who smoke >10 cig\day for 

the last five years [12]. While the exclusion criteria were 

females, alcoholism, patients receive medication for 

treatment of peptic ulcer, have other systemic disease, 

undergone periodontal treatment or course of anti-

inflammatory, anti microbial or other medications  in the 3 

months before the study. Subject’s acceptance documented 

by signing on specially designed informed consent. When 

the subjects had been selected , the whole un stimulated 

saliva collected after that the examination of clinical 

periodontal parameters (plaque index PLI [13], gingival 

index GI [14], bleeding on probing BOP[15], probing 

pocket depth PPD [15], clinical attachment level CAL[16], 

and tooth loss TL[17] were carried  by using the Michigan 

O periodontal probe on four surfaces (mesial, distal, 

lingual/palatal, buccal/labial ) of all teeth except  third 

molars that were excluded. Subjects shared in the study 

divided into four study groups: 

1) Group (no.=40) : consisted of patients with peptic ulcer 

and smoker. 

2) Group(no.=40) : consisted of patients with peptic ulcer 

and non smoker. 

3) Group(no.=40) : consisted of patients without peptic 

ulcer and non smoker. 

 

Each group subdivided according to periodontal health 

status into: 

Gingivitis (Ging.)subgroup(no.=20). 

Chronic periodontitis (CP) subgroup(no.=20). 

Gingivitis: was defined by the presence of signs and 

symptoms of gingival inflammation[14], and without 

periodontal pocket or clinical attachment loss. 

Chronic periodontitis: was defined by the presence of at 

least four sites with PPD≥4mm and clinical attachment loss 

of (1-2mm) or more, this made according to the system of 

international classification for periodontal disease (PD) [18]. 

4-Control group(no.=20): consisted of subjects without 

peptic ulcer and non smoker with clinically healthy 

periodontium.  

 

Healthy periodontium: was defined by the absence of any 

signs and   symptoms of gingival inflammation and without 

periodontal pocket or clinical attachment loss.  

 

The whole unstimulated saliva samples about 3ml were 

collected[19]. Samples centrifuged at 1000 rpm for 10 

minutes then the supernatant saliva stored at -20 °C (freezer) 

until biochemical analysis of ALT enzyme. The statistical 

analysis included were descriptive (median and percentages 

(%)) and inferential (Kruskal-Wallis H test, Mann-Whitney 

U test, and Simple person’s correlation coefficients (r). In 

the statistical tests, the levels of significant(S) when 

0.05≥P≥0.01, non significant (NS) when P>0.05, while 

highly significant (HS) when P≤ 0.01.We certify that this 

study involving human subjects is in accordance with the 

Helsinki declaration of 1975 as revised in 2013 and that it 

has been approved  by the relevant institutional Ethical 

Committee[20]. 

 

3. Results 
 

Table (1), showed that the highest median value of PLI 

(3.53) was at Ging.+PU+Smoker, while the highest median 

values of GI and BOP (3.39, 30.7) respectively were at 

Ging.+PU+Non-smoker. The highest median values of PPD, 

CAL, and TL (6.62, 6.87, 18.19) respectively were at 

CP+PU+Smoker ; hence,  highly significant differences 

were revealed among the study subgroups for all clinical 

periodontal parameters. Table (2) presented  that the highest 

median value of salivary ALT enzyme (35.05) at 

CP+PU+Smoker , while the lowest median value (9.95) at 

Control group, and demonstrated highly significant 

difference among the study subgroups and control group. 

Table (3) showed almosthighly significant differences 

between pairs of the study subgroups and control group 

while, significant differences between Ging.+PU+Non-

smoker with both Ging.+PU+Smoker and control group as 

well as, between Ging.+PU+Smoker with CP+PU+Non-

smoker. Table (4) demonstrated  the correlations between  

salivary ALT enzyme with each one  of the clinical 

periodontal parameters were almost non-significant weak 

correlations  however,  a non-significant moderate negative 

correlation with PLI at CP+PU+Non-smoker while, Tooth 

loss demonstrated non-significant moderate correlation with 

ALT enzyme which was negative at CP+PU+Non-smoker 

but it was positive at Ging.+PU+Non-smoker.  

 

 

 

Table 1: Statistical analysis of the clinical periodontal parameters of the study subgroups and control group 

Groups and subgroups 
PLI GI BOP score 1 PPD CAL TL 

Median value Median value Median % Median value Median value Median % 

CP+PU+Smoker 2.05 1.52 17.95 6.62 6.87 18.19 

Ging.+PU+Smoker 3.53 2.56 23.25 - - 1.603 

CP+PU+Non-smoker 1.58 1.91 25.84 5.32 5.42 11.75 

Ging.+PU+Non-smoker 3.06 3.39 30.7 - - 1.06 

CP 1.06 1.09 18.55 4.12 4.47 3.73 

Ging. 2.55 2.02 28.95 - - 0.35 

Control group 0.39 0.35 - - - 0 
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Kruskal –wallis H test without 

control group 
115.77 112.86 106.64 40.06 39.84 31.75 

P-value 0.000 0.000 0.000 0.000 0.000 0.000 

Sig. HS HS HS HS HS HS 

 

Table 2: Statistical analysis of the salivary ALT enzyme concentration (IU/L) of the study subgroups and control group 

Sig. P-value Kruskal-Wallis H test Median Groups and subgroups 

HS 0.000 131.304 

35.05 CP+PU+Smoker 

21.25 Ging.+PU+Smoker 

32.55 CP+PU+non-smoker 

18.8 Ging.+PU+non-smoker 

21.05 CP 

14.6 Ging. 

9.95 Control group 

 

Table 3: Comparisons of the median values of ALT salivary concentration enzyme between all pairs of the study subgroups 

and control group 

Sig. P-value Mann-Whitney U test Groups and sugroups 

HS 0.002 50.12 CP+PU+Smoker 

Ging.+PU+Smoker 

S 0.049 25.15 Ging.+PU+Non-smoker 

S 0.013 31.62 CP+PU+Non-smoker 

HS 0.003 49.12 Ging. 

NS 0.662 20.22 CP 

HS 0.000 69.12 Control group 

HS 0.000 75.27 Ging.+PU+Non-smoker 

CP+PU+Smoker 

NS 0.148 18.5 CP+PU+Non-smoker 

HS 0.000 79.25 Ging. 

HS 0.001 52.35 CP 

HS 0.000 90.25 Control group 

HS 0.000 56.77 CP+PU+Non-smoker 

Ging.+PU+Non-smoker 
NS 0.061 23.97 Ging. 

NS 0.073 22.92 CP 

S 0.012 43.97 Control group 

HS 0.000 80.75 Ging. 

CP+PU+Non-smoker NS 0.08 33.65 CP 

HS 0.000 88.75 Control group 

HS 0.005 46.9 CP 
Ging. 

NS 0.118 20 Control group 

HS 0.000 66.9 CP Control group 

 

Table 4: Correlation between the level of salivary ALT enzyme with the clinical periodontal parameters at each study 

subgroup and control group 

Tooth Loss CAL PPD BOP Score1 GI PLI Statistical Analysis Groups and subgroups 

-0.267 0.158 -0.057 -0.277 -0.122 0.018 r 

CP+PU+Smoker 0.337 0.507 0.811 0.238 0.608 0.940 P 

NS NS NS NS NS NS Sig. 

0.105 . . 0.162 -0.303 -0.181 r 

Ging.+PU+Smoker 0.895 . . 0.495 0.194 0.444 P 

NS . . NS NS NS Sig. 

-0.426 -0.063 0.224 -0.248 -0.316 -0.463 r 

CP+PU+Non-smoker 0.113 0.793 0.343 0.293 0.175 0.070 p 

NS NS NS NS NS NS Sig. 

0.577 . . 0.019 0.039 0.081 r 

Ging.+PU+Non-smoker 0.423 . . 0.936 0.873 0.733 P 

NS . . NS NS NS Sig. 

0.072 0.161 0.197 -0.302 -0.291 0.194 r 

CP 0.854 0.499 0.406 0.159 0.213 0.412 P 

NS NS NS NS NS NS Sig. 

. . . 0.036 -0.098 -.008 r 

Ging. . . . 0.879 0.680 0.974 P 

   NS NS NS Sig. 

    -0.063 0.132 r 

Control group     0.421 0.578 P 

    NS NS Sig. 
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4. Discussion 
 

The results showed that the median value of PLI was highest 

at Ging.+PU+Smoker subgroup with a highly significant 

difference among the study subgroups. This may be due to 

the major role of dental plaque in the pathogenesis and 

development of periodontal disease(PD). The oral biofilm 

consists of different microganisms (m.o.), one of these m.o. 

is H. pylori bacteria that consider the main cause of peptic 

ulcerdevelopment [21], Desai et al. in 1991 [22] , found that 

there was at least one strain of H. pylori bacteria isolated 

from the plaque was genetically closely related to identical 

strain from the stomach, suggesting that this bacteria in the 

dental plaque had a potential for gastric infection. Smoking 

is a major health problem for the development and 

progression of PD and peptic ulcer which interfere with 

vascular and immunological functions and delay of healing 

of both diseases [23,24]. Karem et al. in 2013 [25], revealed 

that higher mean values of PLI was found in smokers when 

compared with non smokers for systemically healthy 

individuals. This study showed highly significant 

differences among the study subgroups, although the 

increased gingival inflammation represented by highest 

median values of GI and BOP sites score (1) were found 

among Ging.+PU+Non-smoker subgroup. The absence  of 

good oral hygiene lead to accumulation of dental plaque and 

gingival inflammation with development of gingivitis[26]. 

Nicotine in cigarette smoking cause vasoconstriction in 

gingival blood vessels with decrease bleeding on probing 

[27]. Abdul Ameer  ALubaba and Ali GhBasima in 2015 

[28], found that there were highly significant differences in 

GI and BOP in smokers when compared with non 

smokers.The median values of PPD and CAL were found to 

be highest at CP+PU+Smoker subgroup than other 

subgroups with statistically highly significant difference. 

Patients with peptic ulcer had increased PPD and CAL 

associated with gingival recession, also patients with 

PPD≥5mm had higher quantity of H. Pylori in the 

subgingivalplaque[26]. Ali GhBasima and Ali H Omar in 

2012[29];  Ali H Omer in 2015 [23] ,  revealed that  there 

were significant differences with higher mean values of the 

clinical periodontal parameters( PPD, and CAL) in smokers 

group compared to non smokers both with  CP.The highest 

median percentage value for TL detected in CP+PU+smoker 

subgroup. The CP is  an inflammatory disorder caused by a 

pathogenic microbiota in the subgingival biofilm that trigger 

innate, inflammatory, and adaptive immune responses . 

These processes result in the destruction of the tissues 

surrounding and supporting the teeth, and eventually in 

tissue, bone and finally TL, so that TL is the end stage of 

periodontitis after periodontal pocket formation and loss of 

clinical attachment [30] .Molly et al., in 2004 [31] revealed 

that patients with peptic ulcer had loss of bone with missing 

number of teeth.Smoking increased the severity of PD by 

increase bone loss , clinical attachment loss and gingival 

recession, so that smoker subjects had number of missing 

teeth [32] .The ALT enzyme is an intracellular enzyme 

including in metabolic process and mostly present in the 

cells of the tissue. It is commonly known as liver enzyme. 

The higher level of this enzyme is an indicator of cellular 

damage and increase its activity in gingival crevicular 

fluid(GCF) and saliva  is consequence of release from the 

damaged cells of soft tissue of periodontium and reflection 

of metabolic change in the inflamed gingiva [33] .In this 

study,the highest median value of ALT salivary enzyme 

showed in CP+PU+Smoker. It was detected that the level of 

ALT salivary enzyme was statistically significantly 

increased in patients with CP as compared with control 

group and there were linear increase in its level with 

increase in the severity of PD[33]. The ALT salivary 

enzymeis among the most important salivary biochemical 

marker which is released in response to a variety of diseases 

such as peptic ulcer that ocurr when open craters or sores 

develop in the inner lining of the stomach (gastric ulcer) or 

the duodenum (duodenal ulcer) as a  result of disruption of 

protective mechanisms, and the activity of this enzyme 

increased in this medical problem that liberate from the 

damaged mucose of the gastrointestinal organ and elevated 

in the extracellular fluid. It was found that the level of ALT 

salivary enzyme was  significantly increased in peptic ulcer 

patients when compared with non peptic ulcer subjects[9] 

.Smoking is considered an aggressive factor for peptic ulcer 

and PD. Concerning the peptic ulcer, smoking impair the 

therapeutic effect of histamine 2-antagonist , stimulate the 

pepsin secretion, promote reflux of duodenal content into 

the stomach, increase the risk of harmful effect of H. pylori , 

and increase the production of free radicals and platelet 

activating factor; in addition, has a great effect in the 

development and delay healing of peptic ulcer by decrease 

gastric mucosal blood flow[10]. While for PD, smoking 

impair inflammatory and immune response to periodontal 

pathogen, cause defect in neutrophil function and 

vasoconstriction in the area [11].Heavy smokers usually 

revealed  significant increase in the   level of  ALT enzyme 

in serum and saliva when compared to non smoker subjects 

because smoking cause a damage to the liver cells which 

lead to increase  in the level of this enzyme and lead to 

liberation of it into the extracellular fluid [34]. The findings 

of this study revealed that there were almost non-significant 

correlations between ALT enzyme and clinical periodontal 

parameters except between ALT enzyme and PLI in 

CP+PU+Non-smoker which was a non-significant moderate 

negative correlation and non-significant moderate  

correlations for TL  at Ging.+PU+Non-smoker as well as 

CP+PU+Non-smoker.  Hence, Totanet al.,2006[35] ; Abdul-

Hadi J Mustafa and Alsafi A Khulood, 2009[36] found that 

salivary ALT activity was statistically non significantly 

modified in patients with PD (chronic periodontitis had 

PPD>5mm, bleeding on probing, and alveolar bone loss 

>40%) as  compared with the control group. However, 

Todorovicet al.,2006[37] detected that there was  a strong 

positive correlation between the activity of salivary ALT  

enzyme and the mean value of the GI in patients with CP. 

The weak non-significant correlations detected in this study, 

may be due to the presence of more inactive sites during the 

saliva collection or due to small human sample size in each 

subgroup.In conclusion, salivary ALT enzyme can be used 

as a biochemical marker for the PD, peptic ulcer and 

smoking so it may contribute in diagnosis, assessment of 

risk, progression and prognosis of severity of tissue 

destruction caused by these diseases. 
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