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Introduction. For many years, changes in the oral 
mucosa in diseases of the gastrointestinal tract have been 
one of the most pressing problems in dentistry. This is due 
to the high prevalence of pathological conditions, the na-
ture of the course, the complex damage to the body, and 
the diffi culty of treating gastrointestinal pathology, name-
ly gastroesophageal refl ux disease (GERD). [2,3,4,5,6].

Many foreign and local authors testify that diseases 
of the oral mucosa are multifactorial and occur as con-
comitant diseases in the pathology of digestive organs 
and systems and most often in GERD [1,7,9]. Saliva is a 
complex biological fl uid produced by specialized glands 
(parotid, submandibular, and sublingual ones). It is well 
known that oral fl uid is an important component of the 
functional system of the oral cavity. The state of this sys-
tem is carried out due to the balance of the qualitative and 
quantitative composition of saliva, the content of miner-
al enzymes, and components [8]. The composition and 
amount of saliva depend on the time of day and the food 
taken. Saliva itself performs digestive, mineralizing, pro-
tective, regulatory, and buffering functions. Saliva con-
tains components of buffer systems that can neutralize 
acids and alkalis. [10].

Disruption of the digestive system in the gastrointesti-
nal tract, namely in gastroesophageal refl ux disease, leads 
to the development of pathological processes in the oral 
cavity, changing the homeostasis of the viscoelastic gel 
layer of the esophageal mucosa. Thus, it has been proven 
that there are refl ex connections between the receptor ap-
paratus of the esophageal mucosa and the efferent nerve 
fi bers of the salivary glands, which can be disrupted in 

GERD [3]. Therefore, saliva is involved in providing 
effective protection of the esophagus. As a result, the 
content of mineral components changes signifi cantly: 
in particular, the level of calcium and enzyme composi-
tion. Therefore, the composition of saliva in patients with 
GERD is important.

Objective.  To study the indicators of mineral metab-
olism: the content of calcium, alkaline, and acid phos-
phatases in mixed saliva in patients with gastroesophageal 
refl ux disease.

Materials and methods of the study
We examined 60 patients of various ages who under-

went inpatient treatment at the IFNMU University Clinic 
and who underwent pH-metry, which was used to deter-
mine the acidity of gastric juice (Тable 1). The main group 
consisted of 30 patients diagnosed with GERD, at the 
same time, 15 people had low acidity of gastric juice and 
15 patients with high acidity. The control group included 
30 practically healthy people. In the future, the study was 
conducted in patients with the aim of including other so-
matic diseases.

For the study, we took unstimulated saliva collected 
30 minutes after brushing the teeth and thoroughly rins-
ing the mouth with distilled water. Saliva for analysis was 
taken at the same time on an empty stomach. The results 
of the study are presented in Table 2.

The content of mineral metabolism indicators in saliva 
was determined as follows: calcium (Ca) by photomet-
ric method with arsenase III; acid phosphatase (AP) was 
determined with the method of Hillmann, alkaline phos-
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phatase (ALP) by hydrolysis of p-Nitrophenyl Phosphate 
at pH - 10.4 to release p-nitrophenol and phosphate.

Table 1. Characteristics of the study population
Age of the 
examined 
patients/

group 

Main group Control group

Females 
n /% 

Males
n /% 

Females 
n /% 

Males
n /% 

25-35 y/o 7 (23%) 5 (16%) 8 (26%) 4 (13%) 
36- 44 y/o 6 (20%) 6 (20%) 5 (16%) 10 (33%) 
45- 55 y/o 2 (6%) 4 (13%) 6 (6%) 1 (3%) 
Total 15 15 19 15 

The norm of mineral metabolism was established on 
30 practically healthy volunteers.

Statistical data processing was performed using Mi-
crosoft Excel  by calculating the arithmetic mean.

Results and discussion
The results of the study are presented in Table 2.

According to the table, the average value of calcium 
in the experimental group with increased gastric acidity 
was 1.26±0.1 mmol and in the one with decreased acidity 
1.87±0.11 mmol/L, while in the control group with high 
acidity this fi gure was  2.4±0.06 mmol/L, and with low 
acidity it was 2.1±0.09 mmol/L. This indicates a decrease 
in the calcium content in saliva in patients with GERD 
with high acidity, which can lead to a decrease in the con-
tractility of the lower sphincter, which plays a role in the 
development of GERD.

Acid phosphatase in the main group  with high acidi-
ty was 9,5±0.3 U/L, in the one with low acidity 6,1±0.6 
U/L, while in the control group with high acidity it was 
4,8±0.03 U/L, and with low acidity it was 4.5±0.03 U/L.

In the study, the concentration of alkaline phosphatase 
in the oral fl uid of the main group at high gastric juice 
acidity was 6.7±1.8 U/L, and at low acidity 6.9±1.4 U/L. 
Accordingly, this indicator in the control group with high 
acidity it was 114±14.1 U/L, and with low acidity it was 
122±13.2 U/L. 

Against the background of a shift in the hydrogen 
index to the acidic side, a decrease in the alkaline phos-
phatase levels, and increased concentration of acid phos-
phatase were observed.

Acid and alkaline phosphatases are involved in the 
digestion of food, starting in the mouth. Therefore, it is 
important to study the activity of these enzymes in the 
oral fl uid, which can affect the state of taste sensitivity 
and infl ammatory processes in the oral cavity.

A comparative analysis of data from scientifi c liter-
ature with data from our own research showed that the 
number of mineral indicators leads to changes in the min-
eralization and remineralization of enamel.

Conclusion
 Thus, the results obtained indicate that in GERD there 

is a violation of mineral metabolism in the oral fl uid. The 
oral fl uid is the fi rst to come into contact with the refl ux 
agent. This leads to a violation of saliva neutralization, so 
the study of saliva mineral composition can be considered 
as an early diagnostic marker for gastroesophageal refl ux 
disease.
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