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ABSTRACT 
Biochemical analysis of the inorganic salivary compounds can serve as indicators of salivary gland 
modifications during some general diseases, with repercussions on the cariogenic risk. The aim of the study was 
to evaluate the modification of some salivary parameters in different conditions of general affection (high blood 
pressure associated with diabetes and radiotherapy). Materials and methods The study was conducted on 65 
patients aged between 65 to 80 years old. The values of total salivary proteins, salivary glucose and calcium-
Ca2+, that could influence the occurrence of some oral cavity modifications, as a result of the pre-existing 
systemic pathology, were determined. Results The study showed that there are no significant variations of total 
proteins at the studied patients. We found elevated salivary glucose levels in patients with high blood pressure 
associated with diabetes and an increase of calcium concentration in patients which received radiotherapy. 
Conclusion The presence of high blood pressure associated with diabetes, and the radiation treatment affects 
quality of oral fluid. 
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INTRODUCTION 

Changes in salivary or crevicular fluid 
proteins concentration are in tight correlation 
with dental-periodontal disorders encountered 
at the third age. Significant flow rate decrease 
can be the reason for the ductal reabsorption 
decrease of salivary electrolytes. Biochemical 
analysis of the inorganic salivary compounds 
can serve as indicators of salivary gland 
modifications during some general diseases, 
with repercussions on the cariogenic risk. 

Utility of saliva in diagnosis of the oral 
cavity disorders, cariogenic risk and 
monitoring oral pathology and carious 
activity is an area subjected to active 
investigation, favouring a proper diagnostic, 
but also the monitoring of the disease 
condition. Salivary modifications can be the 
most common oral manifestations in systemic 

disease.  
In this study we evaluated the modification 

of some salivary parameters in different 
conditions of general affection. 
 
MATERIALS AND METHOD 

The study was conducted on 65 patients 
aged between 65 to 80 years old, selected 
from the Oral and Maxillofacial Surgery 
Clinic and the Odontology-Periodontology 
Clinic in the Dental Medicine Faculty, 

 T. 

of CFR Hospital Iasi, and the Oncology 

2005-2009. 
Of the total, 27 individuals had general 

affections - high blood pressure associated 
with diabetes and 23 followed cervical-facial 
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radiotherapy for oral and maxillofacial 
neoplasms. Patients were grouped into three 
clusters: 
 Cluster A: n=15 patients with a 

satisfactory general condition (control 
group) 

 Cluster B: n=27 patients with mentioned 
systemic disorders, resulting in 
quantitative and qualitative changes of 
salivary biochemical parameters  

 Cluster C: n=23 patients with cervical-
facial radiotherapy  
Among the total group of patients, 29 were 

women, of which 18 in cluster B (patients 
with general disorders), 4 in cluster C (after 
radiotherapy) and 7 in the control group.  

In all studied clusters, we determined the 
value of total salivary proteins, salivary 
glucose and a mineral (calcium-Ca2+) that 
could possibly influence the occurrence of 
some oral cavity modifications, as a result of 
the pre-existing systemic pathology. 

Results were processed and statically 
analysed. The ANOVA and Newman-Keuls 
tests were used for statistical analysis. 
 
RESULTS AND DISCUSSIONS  

There have not been reported any 
significant alterations among the TP values in 
the saliva within the studied clusters (p=0.29), 
as can be seen in table I and table II. Patients 
with general diseases have higher values of 
TP compared to the patients in other clusters. 

Total proteins concentration in the saliva is 
low in patients with low stimulated salivary 
flow either by administration of 
cardiovascular drugs or in those with 
radiotherapy. Total proteins concentration 
correlates directly with salivary amylase 
concentration. Salivary protein secretion is 
mainly regulated by the sympathetic nervous 
system, exemplified through the production 
of amylase by the acinar cells and lysozyme 
secretion by the ductal cells [1, 2, 3]. Major 
salivary proteins, including amylase and 
lysozyme, are synthetized and secreted 
through a process controlled by beta 
adrenergic activity. TP mean values 
registered in our study were MTP= 1.506 for 
the control group, MTP=1.600 for the 
systemically affected patients and MTP=1.233 
post-radiotherapy. Furthermore, glucose 
levels displayed comparative higher levels 
within the diabetic patients than the control 
group (Table 3). 

Calcium values determined in the saliva 
for the three studied clusters show significant 
variations of the variables (Table 5).  

Comparative analysis of salivary calcium 
values indicates the presence of significantly 
lower values in patients with cervical-facial 
radiotherapy compared to control group. 

The highest values of salivary Ca were 
registered in patients with systemic disorders 
(diabetes, HBP). 

 

Group Average Average Std.dev Std.err Min Max95% -95% 
Control group 1.506 1.400 1.610 0.198 0.050 1.10 1.80 

General diseases 
(HBP, diabetes) 1.600 1.177 2.023 1.133 0.207 0.00 4.00 

Radiotherapy 1.233 1.177 1.290 0.114 0.027 1.10 1.40 

Table 1. Statistic Indicators of total salivary proteins in g/L 

Salivary total proteins 
ANOVA test 

Df=2 (95%CI) 
F p 

1.232112 0,298832 
Table 2. ANOVA test of total salivary proteins 
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Group Average glucose in 
saliva 

Average Std.dev Std.er Min Max -95% -95% 
Control group 1.34 1.13 1.55 0.39 0.10 0.70 1.90 
HBP, Diabetes 5.35 4.04 6.65 3.51 0.64 1.00 12.00 
Radiotherapy 1.21 1.01 1.42 0.26 0.01 0.57 1.77 

Table 3. Statistic indicators of the saliva glucose levels in mg% 

Salivary glucose 
ANOVA Test 

(95%CI) 
F p 

20.50411 0.000045 

Table 4. Salivary glucose values/ risk factors 

Group Average 
Ca 

Average Std. 
dev 

Std. 
Err. 

Min. Max. 
95%  -95% 

Control group 1.60 1.39 1.81 0.40 0.10 0.88 2.05 
HBP, diabetes 4.15 2.43 5.87 2.70 0.78 0.91 7.86 

Radiotherapy 0.88 0.87 0.89 0.03 0.01 0.83 0.92 

Table 5. Statistic indicators of Ca values in saliva (mmol/L) 

In patients with parasympathetic 
modifications through p-adrenergic 
stimulation, concentration of Ca, in the 
unstimulated saliva varies inversely with the 
flow rate [4, 7]. Significant flow rate decrease 
can be the reason for the ductal reabsorption 
decrease of salivary electrolytes. Calcium 
concentration varies with type and time of the 
stimuli, salivary flow and time of the day. 
Increase of saliva amounts can lead to 
elevation of calcium concentration [8]. In 
patients with radiotherapy, increase of the 
calcium concentration is explained through 
reduction of the water quantity in saliva due 
to salivary gland dysfunction through 
irradiation. Serous-mucous submandibular 
glands, which secrete most of the calcium, are 
less radiosensitive than the parotid glands [5, 
6]. After complete irradiation, salivary 
calcium concentration begins to gradually 
decrease, due to reversion back to normal of 
the salivary pH and amount, 3 months after 
radiotherapy.  

Salivary mean calcium concentrations in 
patients with radiotherapy have very low 
values (0.88) compared to those within 
systemically affected individuals cluster 
(4.15), probably explained through decrease 

of the water amount in saliva concomitant 
with the affection of the parotid glands. 

 
CONCLUSIONS  

Our results reemphasis that biochemical 
analysis of the inorganic salivary compounds 
may be useful in recording salivary gland 
modifications during some general diseases. 
Electrolytes are considered oral markers in 
some general diseases. 

Variation of these inorganic compounds in 
the saliva has repercussions on the protective 
effect of saliva against cariogenic microbial 
agents and can eventually determine the 
increase of cariogenic risk. 

Because in diabetic patients the high blood 
glucose levels play an important role in 
developing carious lesions, dental 
management has to be individualized for the 
patient, has to include frequent dental visits 
associated to periodical evaluation on diet and 
medication. 

Laboratory tests used for salivary glucose 
level, total proteins as well as salivary 
mineral substances evaluation, are especially 
useful when combined with data on the food 
regime and physical exam. Vitamin and 
mineral substances level mainly reflect the 
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recent and not the long term intake. 
In some patients with general diseases 

(HBP, diabetes) or following radiotherapy 
treatment is a noticeable change in the quality 

of oral fluid this is reflected by changes in the 
levels of minerals (calcium), total proteins or 
salivary glucose. 
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