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ABSTRACT 

On the basis of comparative studies of physicochemical parameters of the oral fluid in patients with 

normal blood pressure, pre-hypertension, and clinically verified arterial hypertension, a violation of 

physicochemical parameters of the oral fluid has been identified: reduced rate of salivation, decrease 

in pH, increase in viscosity and surface tension, and reduced buffering capacity to neutralize acids and 

bases associated with high blood pressure. Decreased functional activity of the salivary glands may be 

a potential biomarker of hypertension. To assess their diagnostic value, the physicochemical 

parameters of oral fluid in the diagnosis of arterial hypertension require further research. 

 
 
 
 
 
 
 

KEYWORDS 
 

Hypertension, periodontitis, salivary gland 

https://doi.org/10.37547/TAJMSPR/Volume03Issue03-15


The American Journal of Medical Sciences and Pharmaceutical Research 
(ISSN – 2689-1026) 
Published: March 31, 2021 | Pages: 104-111 

Doi: https://doi.org/10.37547/TAJMSPR/Volume03Issue03-15 

IMPACT FACTOR 

2021: 5. 64 

OCLC - 1121105510 

The USA Journals Volume 03 Issue 03-2021 105 

 

 

 
 

INTRODUCTION 
 

Hypertension is one of the most important 

problems of modern medicine, generally 

affecting the elderly population, but with a 

clear tendency to rejuvenate. A steady 

increase in systolic BP ≥140 mmHg and/or 

diastolic BP ≥90 mmHg is diagnosed as arterial 

hypertension in adults. Hypertension is the 

most significant risk factor for morbidity and 

mortality from cardiovascular disease . Saliva 

(oral fluid) is the most important oral fluid and 

its physico-chemical parameters determine the 

level of functioning of all oral organs and 

tissues. Hypertension and daily intake of 

hypotensive drugs can initiate changes in the 

amount and quality of oral fluid secreted by the 

salivary glands. The physical parameters of 

saliva depend on the concentration of protein 

and/or inorganic mineralising components. 

Changes in the physico-chemical parameters of 

the oral fluid indicate abnormalities in its 

composition, which inevitably affect oral 

health and the integrity of the teeth. Because 

high BP has significant negative effects on 

many body systems, including the salivary 

glands, these effects need to be detailed. 

However, the prognostic value of physico- 

chemical measures of oral fluid for 

hypertension of varying severity remains 

unexplored. 

PURPOSE OF THE STUDY 
 

To assess the effect of arterial hypertension on 

salivary gland function and physico-chemical 

parameters of oral fluid. 

MATERIALS AND METHODS OF RESEARCH 

The diagnosis of arterial hypertension was 

made with a systolic BP greater than 140 mmHg 

and a diastolic BP greater than 90 mmHg. 

Salivary gland function was studied in 3 groups 

of patients: 

Group 1 consisted of 33 patients with normal 

BP  (BP  less  than  120/80  mmHg,  not  taking 

hypotensive drugs); 

Group   2   Consisted   of   34   patients   with 

borderline  hypertension  (systolic  BP  in  the 

range of 120-139 or diastolic BP in the range of 

80-89  mmHg  while  taking  antihypertensive 

medications); 

Group 3 consisted of 35 patients with Stage I 

AH  (systolic  BP  in  the  range  of  140-159  or 

diastolic  BP  in  the  range  of  90-99  mmHg 

against  a  background  of  taking  hypotensive 

drugs).    To    improve    the    accuracy    of 

measurements, BP was monitored twice. An 

automatic  sphygmomanometer  was  used  to 

eliminate  differences  between  the  different 

measurements.  Participants  in  the  present 

study were only hypertensive patients without 

systemic   disease;   patients   with   clinically 

diagnosed  arterial  hypertension  were  taking 

medication  for  high  BP  (such  as  ketonal, 

valsacor,   normodipine,   enalapril).   Patients 

taking  diuretics  and  statins  were  excluded 

from the study because of their ability to cause 

xerostomia. 

The  spitting  method  was  used  to  collect 

unstimulated whole saliva. All saliva samples 

were collected at 25°C at 9-11 am. People were 

prohibited from eating, drinking, smoking or 

brushing  their  teeth  for  at  least  90  minutes 

before sampling to reduce the effects of daily 

stress on saliva composition. Before sampling, 

participants  were  left  sitting  in  a  chair  and 

asked to swallow all the saliva they had in their 

mouths. They were then asked not to swallow 

saliva for 5 minutes and to spit the collected 

saliva  into  sterilised  cups  provided  by  the 

researchers.    The    rate    of    unstimulated 

salivation  was  determined  by  spitting.  The 

viscosity of the oral fluid was determined using 
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a    viscosimeter    (BK-4);    surface    tension 

according to Redinova T.L.2014. The pH of the 

oral fluid was measured on a pH-meter. The 

acid and basic buffer capacities of the oral fluid 

were  determined  according  to  V.K.  Leontiev 

(1974).     Clinical     parameters,     oral     fluid 

parameters    were    expressed    as    either 

percentages   or   mean   values   ±   standard 

deviation.  Statistically  significant  differences 

were  determined  using  Student's  t-test.  A 

value of <0.05 Was considered significant. All 

analyses were performed using the statistical 

software  package  NCSS  2000  (NCSS,  LLC, 

Kaysville, Utah, USA). 

The  results  of  this  study  demonstrated  a 

negative effect of arterial hypertension on the 

physical  and  physico-chemical  parameters  of 

oral   fluid.   Patients   with   clinically   verified 

borderline arterial hypertension and advanced 

hypertension showed a significant reduction in 

salivation rate, statistically more significant in 

patients with advanced hypertension: a 9.80% 

(P  ≥  0.05  )  and  25.29%  reduction  relative  to 

healthy subjects, respectively (Table1, Figure 1) 

Table 1 

 
Indicator No hypertension Borderline 

hypertension BP 

120-139/80-89 

Stage 1 arterial 

hypertension BP 

140-159/90-99 

Salivation rate 0,51±0,02 0,46±0,02 0,33±0,01 

Viscosity U.L. 4,33±0,15 

 
0,21 

4,92±0,02 5,85±0,17 

Surface tension 63,81±2,67 71,62±2,71 77,32±2,65 

PH 7,1±0,27 6,7±0,27 6,27±0,25 

Buffer capacity acid 8,23±0,41 7,03±0,28 6,51±0,17 

Buffer capacity to alkali 

m/mol 

48,32±1,65 43,31±1,95 36,82±1,17 
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Note:  P<0.05  in  relation  to  no  hypertension  ;  V-  P<0.05  in  relation  to  borderline  hypertension 
 

 
 

 
- No hypertension 

 
---- - Borderline hypertension 

 
- Hypertension 

 
Salivation rate Borderline AH Hypertension 

Up to 20 64,71 

Viscosity 113,63 135,10 

Surface tension 112,24 121,17 

PH 94,37 87,32 

Acid buffer capacity 85,42 79,10 
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Alkali buffer capacity 89,63 76,20 

Table 2 Physico-chemical parameters of oral fluid in patients with different stages of hypertension 

(in relation to patients without hypertension) 

 
 
 

 

Our results showed a decrease in the pH of the 

unstimulated   oral   fluid   in   patients   with 

abnormal    blood    pressure    compared    to 

subjects with normal blood pressure: by 5.63% 

(P  ≥  0.05)  with  borderline  hypertension  and 

stage  I  hypertension  by  12.68%  (P  ≥  0.05). 

Statistical analysis of the findings showed that 

viscosity and surface tension of the oral fluid 

were   higher   in   the   hypertensive   patient 

groups. An increase in BP was associated with 

statistically   higher   values   of   the   physical 

characteristics of the oral fluid studied. Thus in 

patients  with  borderline  hypertension  oral 

viscosity was increased by 13.63% (P ≥ 0.05) and 

surface  tension  by  12.24%  (P  ≥  0.05);  n1  in 

patients    with    arterial    hypertension    the 

corresponding changes were 35.10% ( P ≤ ) and 

21.17%  (  P  ≤  ).  This  increase  in  viscosity  and 

surface  tension  of  unstimulated  oral  fluid  is 

associated  with  poor  salivary  flow,  impaired 

cleansing and homeostatic equilibrium of the 

oral cavity. 

At the same time in patients with hypertension 

a decrease in the neutralization capacity of oral 

fluid  to  acids  and  alkalis, more  significant  in 

patients with advanced stage of hypertension. 

Thus,   the   decrease   of   acid   neutralizing 

buffering capacity in patients with borderline 

hypertension was reduced by 14,58% (P ≥ 0,05) 

; and of alkaline neutralizing capacity by 10,17% 

(P ≥ 0,05); in patients with 

hypertension   the   corresponding   dynamics 

were 20,18% ( P ≤ ) and 23,80% ( P ≤ ). 

Oral fluid is important for oral health, 

exhibiting numerous protective functions such 

as lubrication, antimicrobial activity, control of 

dental mineralisation potential and others. 

Changes in oral fluid parameters reflect a 

person's systemic pathology. Hyposalivation is 

a symptom of many diseases (kidney disease, 

hypertension and diabetes). Significant 

changes in saliva secretion and its composition 

are also observed in anxiety, depressive 

disorders, stress and other systemic diseases. 

In this regard, oral fluid examination is 

becoming increasingly popular as a diagnostic 

tool for the evaluation of physiological and 

pathological conditions due to the ease of 

collection, non-invasiveness and low cost. 

RESULTS OF THE STUDY 
 

We have shown that abnormalities in the 

physico-chemical parameters of oral fluid 

(decreased salivation rate, decreased pH, 

increased viscosity and surface tension and 

decreased acid and alkaline buffering capacity) 

and hypertension are interrelated. It is known 

that a decrease in the salivation rate of oral 

fluid pH is associated with changes in its 

physical and chemical properties, negatively 

affecting oral organs and tissues. Obtained 

results are consistent with the research 
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findings of many authors who have shown the 

effect of hypertension on saliva. Association of 

pathogenetic mechanisms of arterial 

hypertension development with disturbance of 

functional activity of salivary glands, registered 

by change of indices of stimulated and not 

stimulated oral liquid is proved. Generally, 

researchers agree that an increase in both 

systolic and diastolic BP can lead to a decrease 

in unstimulated saliva pH in the hypertensive 

stage I and prehypertensive groups was 

significantly lower than in the normal pressure 

group. The decrease in oral fluid pH in 

hypertension has been attributed to a higher 

sympathetic activity and a lower 

parasympathetic activity controlling salivary 

secretion and resulting in a lower salivary 

secretion rate. Bicarbonate (the most 

important oral buffer) is more effective at 

higher salivation rates, while at lower salivation 

rates its concentration decreases dramatically, 

leading to a decrease in pH and salivary 

buffering capacity. In general, bicarbonate 

concentration is low in all salivary glands and 

increases with increasing salivary secretion 

rate, lower salivary secretion leads to lower 

bicarbonate concentrations . 

This agrees well with our findings of reduced 

oral fluid buffering capacity in patients with 

stage I hypertension and prehypertension. 

The pH of the oral fluid is known to depend on 

oral fluid volume and secretion rate, with 

salivation rate and pH largely determining oral 

fluid chemistry and function. Reduced 

salivation rate in patients with high blood 

pressure results in lower pH and reduced 

buffer capacity. The buffer capacity of the oral 

fluid is involved in pH regulation, enamel 

mineral exchange and oral hygiene, which is 

important in preventing the progression of oral 

pathologies such as dental caries and 

periodontitis. 

CONCLUSIONS 
 

Thus, in patients with high arterial pressure 

disturbances of physico-chemical parameters 

of oral liquid are registered: decrease in 

salivation rate, decrease in pH level, increase in 

viscosity and surface tension and decrease in 

acid and alkali neutralisation buffer capacity. 

Prolonged disruption of salivary gland function 

can lead to impaired cleansing and moisturising 

properties, which can ultimately lead to 

colonisation of the oral cavity by both 

pathogenic and opportunistic microorganisms 

and initiate a severe course of oral pathology, 

including periodontal disease. 

1. Hypertension reduces the functional 

activity of the salivary glands. Patients with 

hypertension should receive additional 

specialised dental care. 

2. Salivary gland function indicators may be a 

potential biomarker of hypertension. 

However, further studies are needed to 

assess their diagnostic value in a larger 

group of patients 
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