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ABSTRACT 

Salivary modifications can be the most often oral expression of systemic disease. The aim of the study was to 

evaluate certain modifications of some salivary parameters in different general affecting conditions. Materials 

and methods Base salivary flow, stimulated salivary flow and pH were evaluated on 27 patients with high 

blood pressure and diabetes, 23 with radiotherapy treatment and 15 with general satisfactory clinic condition. 

Results All the evaluated indicators were lower compared to the control group study. Conclusion Both 

medication and radiotherapy treatment affect the salivary glands inducing changes in the quality and quantity of 

oral fluid.  

 

INTRODUCTION 

Salivary modifications can be the most 

often oral expression of systemic disease. 

Many of the oral modifications in systemic 

alteration (carious lesion, oral mucosa 

infections, chewing or swallowing 

difficulties) can be related to salivary 

dysfunction. Old age conditions and 

nutritional status are directly related: common 

illnesses (cancer, osteoporosis, hypertension, 

diabetes and others) cause food intake 

disturbance, but at the same time an adequate 

nutritional diet improves the symptoms and 

slows the evolution of these diseases. 

Our main goal was to evaluate certain 

modifications of some salivary parameters in 

different general affecting conditions. 

 

METHODS AND MATERIALS 

We developed a study regarding the 

salivary modifications upon 65 patients aged 

between 65 to 80 years old, selected from the 

Oral and-Maxillofacial Surgery Clinic and the 

Odontology and Periodontology Clinic of The 

Dental Medicine Faculty “Gr. T. Popa”, Iasi, 

as well as from the Medical Clinic of CFR 

Hospital Iasi and the Oncology Clinic of “Sf. 

Spiridon” Hospital Iasi, during 2005-2009. 

Of the total, 27 individuals had two 

associated general affections (high blood 

pressure-HBP and diabetes), and 23 followed 

radiotherapy treatment for oral and 

maxillofacial neoplasm. The patients have 

been included in three groups: 

- Group A: 15 patients with no records of 

systemic disease and general satisfactory 

clinic condition (control group) 

- Group B: 27 patients with general diseases 

that displayed quantitative and qualitative 

salivary changes 

- Group C: 23 patients with cervico-facial 

radiotherapeutic history. 

Considering the gender of the patients, the 

distribution in groups consisted of a total 29 

women, of which, 18 in the general systemic 

diseases group, 4 in the radiotherapy group 

and 7 in the control group; 36 men in total, of 

which 18 in the general diseases group (high 

blood pressure-HBP, diabetes), 9 in the 

radiotherapy group and 9 in the control group. 
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In all studied groups the base salivary flow 

rate (BFR), stimulated salivary rate flow 

(SFR) and salivary pH were evaluated.  

The results were statistically processed 

and analysed through ANOVA and Newman-

Keuls tests. 

The determination of the base salivary 

flow rate was achieved using the following 

method: The patient sits in the dental chair 

with head slightly bent forward and asked to 

swallow saliva that has accumulated in the 

oral cavity, and then begin timing. The 

patient removes accumulated saliva from 2 to 

2 minutes or more often in a beaker. After 5 

minutes, the volume of collected saliva is 

measured. Normal: 0.4 to 0.6 ml/min. 

For the determination of stimulated 

salivary flow rate the following method was 

used: the patient is placed in the dental chair 

as in the previous test and asked to chew a 

piece of paraffin for 60 seconds and then to 

swallow the accumulated saliva. Starting 

from that point, the patient will gradually 

evacuate saliva into a container for 5 minutes. 

The volume is expressed in ml/min. Normal 

values: 1-2 ml / min. 

Dentobuff method was used for 

determining the pH saliva; it takes a Dentobuff 

strips, a pipette, paraffin, tube and a stopwatch. 

The saliva test was collected as above. With a 

pipette a small drop of stimulated saliva is 

taken and placed on a test strips that contains 

an acid and a pH indicator. pH will be initially 

low, but if the saliva can neutralize the acid, 

the pH will increase. After 2 minutes, the test 

strips colour was compared with the 

manufacturers' provided scale. 

 

RESULTS AND DISCUSSIONS 

Compared to control, the base salivary 

flow rate (BFR) recorded significant different 

values in all studied groups. There were low 

values of the base salivary flow rate in the 

radiotherapy group (MBFR=0.11) and in those 

with systemic disease group (MBFR=0.31) 

(Table 1). 

The reduced values of the base salivary 

flow (BFR) in patients with cervico-facial 

radiotherapy history is partly explained by the 

alterations of the salivary gland parenchyma, 

resulting in altered microvascularization, 

oedema and glandular swelling, the patients 

experiencing difficulties when chewing, 

swallowing and speaking [1]. When exposure 

to radiation that exceeds 50 Gy, there is a 

sharp and permanent drop of salivary flow, 

with a 90% amount decrease [2]. 

Concerning the stimulated salivary rate 

flow (Table 2), our study recorded significant 

modifications in the radiotherapy group 

(MSFR=0.513), as well as in the general 

diseases group (MSFR=0.741), much smaller 

compared to the control group values 

(MSFR=1.475). 

 

Group Average 
Average 

Std.dev Std.er Min Max 
-95% -95% 

Control group 0.50 0.46 0.54 0.07 0.02 0.40 0.60 

Radiotherapy 0.11 0.09 0.13 0.05 0.01 0.03 0.16 

HBP, Diabetes 0.31 0.25 0.38 0.24 0.03 0.10 0.80 

Table 1. Statistic indicators of the BFR – Base salivary flow (ml/min) 

Group Average 
Average 

Std. dev Std. er Min Max 
-95% -95% 

HBP, Diabetes 0.741 0.691 0.792 0.214 0.025 0.400 1.100 

Radiotherapy 0.513 0.321 0.706 0.387 0.091 

0.078 
0.150 1.130 

Control group 1.475 0.813 1.309 l.641 0.311 0.078 1.000 2.000 

Table 2. Statistic indicators of the SFR– stimulated salivary flow rate (ml/min) 
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Patients with systemic diseases included in 

this study recorded reduced levels of base 

salivary flow rate, due to the xerostomic 

medication (antihypertensive drugs) or the 

disease itself (diabetes) factors determining 

significant dehydration and dry mouth 

sensation [3].  

In patients with radiotherapy, low SFR is 

explained by deep secretory hypofunction, 

severe acinary atrophy, interstitial fibrosis 

and parenchyma loss, with ductal widening 

and proliferation, and abnormal secretory 

acinary cells, characterized by atypical large 

hyperchromatic nuclei [4] 

 In the general diseases patients group, 

SFR is also low compared to the control 

group, probably due to the action of 

pharmacological agents which can mimic or 

influence numerous aspects which adjust 

salivation, affecting at the same time the 

salivary flow rate as well as its composition 

[5]. The pH values are lower within this 

group category (MpH=4.58) compared to the 

control group (MpH=6.26), probably because 

some of the blood pressure reducing agents 

can contain substances with acid pH (or, by 

contrast, the acid pH is the result of high 

salivary glucose levels as in the case of 

diabetes) (Table 3). 

The low pH values recorded in patients 

with general diseases can be partly explained 

by insufficient metabolized carbohydrate 

intake, which can result in changes of the 

bacterial plaque as well as saliva pH, toward 

acidic mean values. 

 

Group Average 
Average 

Std.dev Std.er Min Max 
-95% -95% 

Control group 6.26 6.18 6.34 0.15 0.04 6.00 6.50 

Radiotherapy 5.33 5.15 5.51 0.58  0.09 4.00 6.00 

HBP, Diabetes  4.58 4.06 5.10 1.05 0.25 3.00 5.50 

Table 3. Statistic indicators of salivary pH 

It is well known that radiotherapy induces 

acinary atrophy and chronic inflammation in 

salivary glands. Timely response is due to 

secretory cells atrophy but without 

inflammation, and can be caused by radiation 

- induced apoptosis. In contrast, the late 

response with inflammation can be the result 

of radiation - induced necrosis. The “dry 

mouth” symptom seems to be just partly 

related to symptoms specific for salivary 

gland dysfunction. Xerostomia, through 

secondary symptoms: explosive dental caries, 

chewing, swallowing and speech difficulty, as 

well as the increase of oral candidiasis, can 

have a negative effect on the oral health. 

It is important that elderly people are 

questioned clearly and carefully about their 

health status. Medical, dental and social 

accidents bring important clues regarding 

physiological, psycho-social and environment 

problems that can interfere with dietary habits 

and nutritional status. Clinically manifest 

deficient nutritional status is just the last stage 

of an inadequate nutrition, because only the 

most severe deficiencies are manifested 

clinically. Most biochemical modifications, 

low resistance to infection and many other 

clinical features resulted from low plasmatic 

values of nutritional substances, occur before 

clinic expression. Therefore nutritional 

deficiencies should be taken into 

consideration in individuals with poor diet, 

but no clear clinical signs of the mentioned 

disorder. 

 

CONCLUSIONS 

Salivary function is essential for the dental 

integrity and oral tissue protection. In patients 

with general diseases and especially in those 

with cervico-facial radiotherapy, oral disease 
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management (caries and periodontitis) should 

include the evaluation of salivary functions. 

Our results confirm previous observation 

that certifies that different general diseases (in 

our study diabetes, high blood pressure) or 

cervico-facial radiation therapy mainly affect 

parotid salivary glands, the source of most 

organic salivary compounds (amylase, total 

proteins). 

Variation of these organic compounds in 

saliva has repercussions on the protective 

effect of saliva against cariogenic microbial 

agents and can determine eventually, the 

increase of the carious risk. 

Using saliva for oral cavity disease 

diagnosis reason, carious risk determination 

and oral pathology monitoring is already an 

area of active investigation. 

General aging processes determine a series 

of characteristics that belong to biologic, 

psychological, social phenomena, with a 

general particular pathology and expression at 

the oral level. 
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