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Abstract 

ackground: Several pathologies of the oral cavity have been associated with tension. 

The association between stress and the occurrence of oral disease is based on clinical 

observations, epidemiological research, and experiments with animals.  

Aim of study: The aim of this study was to identify the effect of acute tension on 

some salivary glands functions, and relationship the age with this tension 

Materials and Methods: Twenty three of students from AL-karama school of girls (age 7-12 

year) and thirty undergraduate pharmacy females students (age 20-24 year) were participated 

in this study. They were asked to provide two samples of unstimulated whole saliva for 5 

minutes, the first sample collected after a week end in the usual academic day as a control 

group, the second sample was collected after   one month later in a first day of final 

examinations of a scholastic year. Total protein, albumin, uric acid and calcium levels in tow 

samples were assessed.  

Results & Discussion: The results showed a significant stress mediated decrease in the salivary 

calcium concentration (2.8813 mg/dl) in comparison with non-stressful condition (6.8020 

mg/dl). and albumin concentration (1.608 g/dl were decreased by  comparison with normal 

value (2.818 mg/ dl), while uric acid (6.874   mg/dl in sample under stress, 4.330 mg/dl in 

normal sample) and total protein concentrations (75.20 g/l  for girl without  stress,  107.15 g/l  

under stress) were elevated respectively  all these result in age range (20–24year).  While in 

age range (7 – 12 year) the result was as a follow:- for uric acid the value for sample under 

stress was highly than in normal condition (5.118 mg/dl while to sample without tension is 

3.200 mg/dl). level of albumin   is (2.195 g/dl to girl under stress and 4.388 g/dl in normal 

condition) that men there is a significant decrease in albumin level .also the result showed a 

significant decrease change in calcium level (2.6707mg/dl while in normal sample is 5.038 

mg/dl) also we showed a significant elevation level in total protein (81.567g/l) comparison 

with normal sample (68.600 g/l) all these changes were statistically significant as we showed. 

Our search also compared   between the age group and its relationship with acute tension. So,  

the level of uric acid in age (7-12 and 20 -24) are (5.118 mg/dl , 6.874 mg/dl) sequential  ,while 

non-significant change in level of albumin in both age group in opposite to value of calcium 

and total protein  we showed a highly level in age between (20- 24 year) in comparison with 

(7-12 year).  

Conclusion The results suggest that acute psychological stress exerts its effect on salivary 

composition and this will increase the value of saliva as dynamic biological fluid in controlling 

the oral health. Also this search suggest the effect of age to the composition of saliva.  
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Introduction  

Several pathologies of the oral cavity have 

been associated with tension. These include 

conditions such as periodontal disease, 

acute necrotizing ulcerative gingivitis, 

dental caries, recurrent pathos ulcerations, 

and upper respiratory infections. The 

association between stress and the 

occurrence of oral disease is based on 
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clinical observations, epidemiological 

research, and experiments with animals (1). 

Academic examination have been 

considered as one of the most acute stresses 

experienced by students or candidate, 

because passing or failing usually has 

consequences for one's career 

development.(1-3) Changes in salivation 

often accompany the stress response, 

therefore it is important to establish 

whether these changes is truly mirror the 

physiological response to tension, or 

merely confound altered salivary flow.(3,4) 

Salivary gland secretion is mainly under 

autonomic nervous control, but various 

hormones may also modulate salivary 

composition.(5) Saliva consists of two 

components that are secreted by 

independent mechanisms; first component 

includes ions, which is produced mainly by 

parasympathetic stimulation and second 

protein component, which is released 

mainly in response to the sympathetic 

stimulation.(4,6)  

Saliva plays an important role in 

oral health monitoring, regulating and 

maintaining the integrity of the oral hard 

tissues and some soft tissues; many studies 

have demonstrated the importance of 

salivary calcium with regard to both dental 

and gingival health.(7) The association 

between stress or tension and the 

occurrence of oral disease is based on 

clinical observations, epidemiological 

research, and experiments with 

animals.(1,10) Saliva possesses a multiplicity 

of immunological and non-immunological 

defense systems against toxins, fungi, 

viruses and bacteria.(7, 8) The importance of 

saliva to the oral health becomes evident in 

individuals with a reduced salivary flow, 

particularly in the dry mouth syndrome or 

xerostomia.( 11) Human saliva lubricates the 

oral cavity structures and protects teeth and 

oral mucosa against potentially injurious 

factors.(12) Protection of the oral tissues is, 

among other things, achieved by the 

physical movement of saliva that 

effectively washes away many potentially 

harmful microorganisms.(5,9,10)  

This study of pharmacy 

undergraduate students will assess the 

effect of examination tension on 

concentration of some salivary constituents 

and to assess the differences between these 

parameters before the examination, and 

after the week end were requested in 

advance not to eat or drink except for water 

one hour before saliva collection to 

minimize possible food debris and 

stimulation of salivation. The data were 

collected on two occasions; the first 

occasion was obtained on the first day of 

the final exam and the second sample was 

collected after a period of rest (holiday of 

Friday, Saturday) as a control.  Deionizer 

water was used to rinse the mouth. The 

volume of the saliva was measured after the 

collection, the samples were centrifuged 

(4000 rpm, for 10 minutes). The 

supernatant was divided over several 

aliquots and frozen until analysis Whole 

saliva was assessed by a 

spectrophotometer. Calcium, uric acid, 

total protein and albumin concentration 

were determined by (Biuret and 

Bromocresol methods respectively) using a 

commercial kits (human, Biolabo SA 

France).(13) 

The aim of this study is to identifications 

the effect of acute tension   in some salivary 

glands functions, and relationship the age 

with this tension   

Materials and Methods  

This study was conducted at AL- 

KARAMA primary school of girls in 

kerbala city, age range from (7-12 years) 

and undergraduate pharmacy girls students 

(age 20-24 years) During a second 

semesters participated in this study, none of 

the participants was under medication and 

all reported to be in good health, Students 

were requested in advance not to eat or 

drink except for water one hour be-fore 

saliva collection to minimize possible food 

debris and stimulation of salivation. The 

data were collected on two occasions; the 

first occasion was obtained on the first day 
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of the final exam period and the second 

sample was collected after week end, 

during a period of rest as a control. 

Deionized water was used to rinse the 

mouth. After the collection, the samples 

were centrifuged (4000 rpm, for 10 

minutes). The supernatant was divided over 

several aliquots and frozen at (- 20°C) until 

analysis Whole saliva was assessed 

colorimetrically by a spectrophotometer. 

Calcium, uric acid, total protein and 

albumin concentration were determined by 

(Biuret and Bromocresol methods 

respectively) using a commercial kits 

(human, and Biolabo SA France). 

Statistical analysis  

Data analysis was performed using SPSS 

(statistical Package for Social Sciences) 

version 13.0 for Window. Data were 

expressed as the mean±standard deviation 

(M±SD), Means were compared using a 

paired sample Student's t-test. P<0.05 was 

considered a statistically significant 

difference. (14)  

Results  

The results showed a significant stress 

mediated decrease in the salivary calcium 

concentration (2.8813mg/dl) in comparison 

with non-stressful condition (6.8020 mg/dl) 

and albumin concentration (1.608 g/dl were 

decreased by comparison with normal 

value (2.818 mg/ dl) while uric acid (6.874 

mg/dl in sample under stress, 4.330 mg/dl 

in normal sample) and total protein 

concentrations (75.20 g/l  for girl without 

stress,107.15 g/l  under stress) were 

elevated respectively  all these result in age 

range (20–24year) table (1).  While in age 

range (7–12 year) the result was as a 

follow:- for uric acid the value for sample 

under stress was highly than in normal 

condition  (5.118 mg/dl while to sample 

without tension is 3.200 mg/dl). level of 

albumin is (2.195 g/dl to girl under stress 

and 4.388 g/dl in normal condition) that 

men there is a significant decrease in 

albumin level .also the result showed a 

significant increase change in calcium level 

(2.6707 mg/dl while in normal sample is 

5.038 mg/dl) also we showed a significant 

elevation level in total protein (81.567g/l) 

comparison with normal sample (68.600 

g/l) table (2). All these changes were 

statically significant as we showed our 

search also compared   between the age 

group and its relationship with acute 

tension. So, the level of uric acid in age (7-

12 and 20-24) are (5.118 mg/dl , 6.874 

mg/dl) sequential  ,while non-significant 

change in level of albumin in both age 

group in opposite to value of calcium and 

total protein  we showed a highly level in 

age between (20- 24 year) in comparison 

with (7-12 year) table 3 .  

Discussion 

The protective functions of saliva and the 

association between oral disease and 

psychological factors is considered. It is 

surprising how little psychological stress 

can alter the defense systems in saliva. In 

this study, total protein concentration was 

elevated, while salivary flow rate     

decreased and this is in agreement with 

other studies.(2,8) Turner and Sugiya (2002) 

suggested that Parasympathetic stimulation 

produces copious saliva of low protein 

concentration while sympathetic 

stimulation produces little saliva but of high 

protein concentration and may thus give a 

sensation of dryness.(6-9) Subjective oral 

dryness and reduced unstimulated salivary 

flow were significantly associated with 

depression, trait anxiety, perceived stress 

and state anxiety.(10,11) This elevation could 

be caused by an increased sympathetic tone 

and catecholamine output,(4) or could be 

due to activation of the hypothalamic-

pituitary- adrenal axis and subsequent 

release of cortisol in saliva with subsequent 

increase in total protein content, and 

secretary immunoglobulin A as one defense 

mechanism.(2).  
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Table 1. Levels of parameters in normal and under stress samples in age group (7-12 year) 

Parameters sample Mean Std. Deviation T value P value 

uric acid  mg/dl 
normal 3.2000 .85475 3.371 0.005* 

under stress 5.1187 1.63366 

Albumin  g/dl 
normal 4.3880 1.50096 3.08 0.027* 

under stress 2.1959 .92293 

Calcium  mg/dl 
normal 5.038   1.06021 6.33 0.001 ** 

under stress 2.2533 0.41713 

total protein  g/L 
normal 68.600 8.59069 5.97 0.001** 

under stress 81.567 1.29847 

Table 2. Levels of parameters in normal and under stress samples in age group (20-24 year) 
Parameters sample Mean Std. Deviation T value P value 

uric acid  mg/dl 
normal 4.3300 1.38894 3.05 0.011* 

under stress 6.8747 2.15230 

Albumin  g/dl 
normal 2.8180 .93959 2.65 0.016* 

under stress 1.6081 .86883 

Calcium  mg/dl 
normal 6.8020 .496761 1.85 0.081 

under stress 2.8813 2.04861 

total protein  g/L 
normal 75.2000 7.91833 4.47 0.007* 

under stress 107.1553 24.03590 

Table 3. Levels of parameters in under stress samples in both age group (20-24 year) and (7-

12 year). 

Parameters  Age Mean ±SD P value 

uric acid  mg/dl 
7-12 5.1187 *0.02 

20-24 6.8747 

Albumin  g/dl 
7-12 2.1959 0.08 

20-24 1.6081 

Calcium  mg/dl 
7-12 2.6533 0.44 

20-24 2.8302 

total protein  g/L 
7-12 81.5673 *0.001* 

20-24 107.1553 

Statistical analysis by spss program 

*Mean significant value (p≤0.05)           

** mean high significant value (p≤0.001) 

 
Figure 1.  level of uric acid in normal and samples under stress for both age group, uric acid 

in sample under stress more than normal samples  and in age (7-12) less than age (20-24 ) 
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Figure 2.  level of albumin in normal and samples under stress for both age group , albumin 

in sample under stress less than normal samples  and in age (7-12) more than age (20-24) 

 

 
Figure 3. level of calcium in normal and samples under stress for both age group , calcium in 

sample under stress less than normal samples  and in age (7-12) less than age (20-24 ) 
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Figure 4. level of total protein in normal and samples under stress for both age group, total 

protein in sample under stress more than normal  samples and in age (7-12) less than age (20-

24) 

Calcium is one of important 

inorganic content of salivary fluid.(16) 

Secretion of calcium in saliva depend upon 

salivary flow rate, so there is a negative 

correlation between calcium concentration 

and salivary flow rate.(17) and this is in 

agreements with the results of the study. 

Sewon et al. (1998) showed that a positive 

correlation between high salivary calcium 

content and periodontitis and between high 

salivary calcium level and the number of 

intact teeth in selected groups of 

subjects.(17,18) Change in the concentration 

of some of the saliva constituent is co 

responsible for the dynamics of the 

processes, which contribute to the 

development of new equilibrium between 

teeth remineralization and 

demineralization.(7) Uric acid is considered 

as one of the constituents in the salivary 

fluid. The concentration of uric in mixed 

saliva has been reported as a range from 0.5 

to 20.6 mg/100ml (19). and this is in 

agreement with our results. In recent years 

it has been emphasized that the 

concentration of many of the constituents of 

saliva varies with flow rate and that 

composition of the saliva produced by 

individual salivary gland differs from each 

other's. (19, 20). Uric acid is one of the 

antioxidant defenses and that the elevation 

in the levels could be due to this cause, uric 

acid content in saliva correlate with plasma 

uric acid.(21) albumin fined in sublingual 

gland and in the situation like stress 

,depression, the rate of  it’s secretion was 

decrease so for this reason the level of 

albumin become less than normal value. (7)      

Conclusion 

This study demonstrates that the effect of 

stress (final year examination) on some 

important constituent of saliva. The results 

suggest that acute psychological stress 

exerts its effect on salivary composition and 

this will increase the value of saliva as 

dynamic biological fluid in controlling the 

oral health. Also this search suggest the 

effect of age to the composition of saliva.  
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