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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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2015-2020 ww. periodSi gamokvleulia 130 paci-
entis piris Rru; kvlevis procesSi registrird-
eboda stomatologiuri statusi da fiqsirdebo-
da Civilebi. qimioTerapiis da sxivuri Terapiis 
kursis qveS myof pacientebSi klinikuri kvlevis 
da higienuri gamoTvlebis meTodiT Seswavlilia 
stomatologiuri statusi (CSR: kariesi, dabJena, 
amoRebuli), indeqsi CPI, indeqsi Green Vermilion, 
fiodorova-volodkinas indeqsi.
piris Rrus gamokvlevam pacientebisa, romleb-

sac kibos sawinaaRmdego Terapia utarebodaT 
onkologiur saavadmyofoSi, aCvena, rom pacientebi 
ar icavdnen piris Rrus higienas da saWiroebdnen 
specializebul stomatologiur mkurnalobas. 
piris Rrus wva aReniSneboda pacientebis 92,3%-s, 
paresTezia – 97,7%-s, gemos SegrZnebis darRveva 

da qserostomia – yvela pacients, heiliti – 30%-
s, sisxldena RrZilebidan – 96,2%-s, Cirqi par-
odontuli jibeebidan – 17,7%-s, wylulebi piris 
Rrus lorwovan garsze – 63,9%-s, piris gaRebis 
darRvevebi – 19,2%-s, stomatologiuri daxmare-
ba esaWiroeboda gamokvleul pacientTa 13,1%-s; 
hospitalizaciamde 1 wlis ganmavlobaSi stoma-
tologTan viziti hqonda 0,8±0,4 pacients, piris 
Rrus higienis damatebiTi saSualebebi gamoiyene-
boda iSviaTad – 9,2%-Si.
kvlevis Sedegebi miuTiTebs piris Rrus proble-

mebis arsebobis Sesaxeb pacientTa 100%-Si, romlebic 
itarebdnen specializebul kibos sawinaaRmdego 
qimio- da sxivur Terapias, aseve, specializebuli 
stomatologiuri mkurnalobis Catarebis maRali 
xarisxiT gamoxatul saWiroebaze.

THE CORRELATION OF THE CHEMICAL COMPOSITION OF ENAMEL 
AND ORAL FLUID IN PATIENTS WITH A WEDGE-SHAPED DEFECT AND INTACT TEETH

Yarova S., Zabolotna I., Genzytska O., Yarov Yu., Makhnova A.

Donetsk national medical university, Kramatorsk, Ukraine

Current research works confirm a multifactorial etiology for 
non-carious cervical lesions (NCCLs) with the patient’s indi-
vidual characteristics which are responsible for varying degrees 
of tissue loss [1-3]. The formation of NCCLs of morphological 
type III (wedge shape (WS)) is associated with the wear of the 
hard dental tissues which reflects the cumulative effects of causal 
factors in the oral cavity [4,5]. The chemical theory explains WS 
occurrence by the demineralizing action of acids which dissolve 
enamel minerals [6]. The exposure to acids in combination with 
insufficient salivation rate leads to increased dissolution [7]. The 
effects of these and other interactions promote constant ion / 
substance exchange and reorganization within the tooth and on 
the surface of the tooth [8]. Saliva is one of the important mech-
anisms that protect against erosive wear [5]. Defective pellicle 
which is formed in case of the disturbance of saliva quantitative 
and qualitative parameters contributes to the development of pa-
thology of the hard dental tissues [6]. The content of ions in the 
oral fluid (OF) affects the balance of the processes of deminer-
alization and remineralization in the hard dental tissues, the per-
meability of the enamel to mineral substances [5,9,10]. Strictly 
defined concentrations of the chemical elements that make up 
the inorganic part of enamel and dentin ensure their hardness, 
resistance to environmental influences and the corresponding 
direction of biochemical transformations [11]. Thus, according 
to the macro- and microelement state of the hard dental tissues, 
their mineralization can be estimated [12].

 Teeth wear varies widely from person to person emphasizing 
the need to identify the risk factors that explain this difference 
[5]. It is very important that all potential etiologic factors are 
identified and considered while examining the patients with NC-
CLs [3]. Some researchers believe that it is necessary to study 
the chemical composition of both dental tissues and biological 
fluids that wash the tooth in order to prevent demineralization 

processes [13]. Therefore, saliva is a perspective substance for 
the early detection of oral diseases [14]. If there is correlation 
between the indicators, OF composition it will be possible to 
think about enamel mineral state.

The purpose of the study is to determine OF chemical com-
position and mineralization level of patients with WS and clini-
cally intact hard tissues, conduct correlation between the indica-
tors of cervical enamel and OF.

Material and methods. The clinical and laboratory studies 
involved 22 patients (13 men, 9 women) without any somatic 
pathology (mean age 23.44+/-4.51 years). There were such cri-
teria for their becoming the part of the groups as DMFT = 0, 
the absence of the diseases of periodontal tissues and oral mu-
cosa, orthopedic and orthodontic structures in the oral cavity. 
Two groups were formed (11 patients each) to accomplish the 
assigned tasks based on the results of the clinical examination: 
case group– the patients with wedge-shaped defects (2.81+/-
0.73) classified according to their morphology and depth [4]; 
control group  the patients with clinically intact hard tissues. 
The work was performed in accordance with the principles of 
WMA Declaration of Helsinki “Ethical Principles for Medical 
Research involving Human Subjects”, Order No. 690 of the 
Ministry of Health of Ukraine (dated September 23, 2009) and 
approved by Bioethics Commission of Donetsk National Medi-
cal University. Before being involved in the survey all the par-
ticipants were provided with written informed consent.

The material for laboratory studies was unstimulated OF 
which was collected from 10 till 12 o’clock. Brushing teeth, eat-
ing, drinking, and smoking were excluded 2 hours before the 
beginning of the research. Previously, the oral cavity was thor-
oughly rinsed with distilled water twice. OF was collected into 
a sterile plastic test tube with a lid by spitting in the amount of 
20 ml and then it was examined in the laboratory of the Depart-
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ment of Chemical Metrology of Kharkov National University. 
Spectrometry method was applied to determine phosphate ions, 
ionized calcium, SO4

2- (РО4
3- with ammonium molybdate at λ = 

340 nm, Са2+ with o-cresolphthalein at λ = 570 nm, SO4
2- with 

methylene blue at λ = 650 nm). We used the emission variant of 
atomic emission spectrometry to detect potassium and sodium 
(for К+ λ = 766.5 nm, monochromator slit width is 0.5 nm, for 
Na+ λ = 589.0 nm, monochromator slit width is 0.1 nm). In-
ductively coupled plasma atomic emission spectrometry (λ = 
308.22 nm) was used to determine aluminum. Magnesium and 
zinc were defined using atomic absorption spectrometry (for 
Mg2+: λ = 285.2 nm, amperage  5 mA, photoelectron multiplier  
1.3 kV, monochromator slit width  0.1 nm, for Zn2+: λ = 213.9 
nm, amperage  5 mA, photomultiplier  1.3 kV, monochromator 
slit width  0.1 nm). Chloride ions were identified using an ELIS 
131 Cl chloride selective electrode with an EVL-1 ME reference 
electrode connected to a pH meter. The samples for the content 
of К+, Na+ and Mg2+ were diluted with bidistilled water by 1000 
times. The molar coefficients were calculated as the ratio of the 
amounts of chemical analytes in the supernatant. The level of 
OF mineralization potential was calculated as the ratio of the 
rate of salivation to the concentration of ionized calcium where 
values of 0.5 and higher were regarded as high intensity of min-
eralization, less than 0.5 – as decreased [15]. The salivation rate 
was determined in ml/min. according to the formula: the amount 
of taken OF / collection time [16]. 

 We performed the correlation of the chemical composition of 
the oral fluid and the enamel of the cervical region of 22 teeth of 
both jaws that were removed for clinical indications (12 clinical-
ly intact, 10 with WS) in the patients aged 25-54 years. We used 
JSM-6490 LV focused beam electron microscope (scanning) 
with system of energy-dispersive X-ray microanalysis INCA 
Penta FETх3 (OXFORD Instruments, England). The chemical 
composition of 198 areas of the cervical enamel was determined 

as a percentage of the weight amounts of carbon, oxygen, cal-
cium, phosphorus, sodium, magnesium, sulfur, chlorine, zinc, 
potassium, and aluminum [17]. Replication measurements were 
averaged in one sample before statistical analysis. The study 
was conducted at the base of Donetsk Institute of Physics and 
Technology of the National Academy of Sciences of Ukraine.

 Statistical analysis was performed using the Statistica 12.0 
computer program (3BA94C4ED07A). To check the presence 
of the relationship between the variables, the correlation analy-
sis was carried out (Pearson’s parametric correlation method) 
based on the determination of the parametric Brave-Pearson 
coefficient (r) with the confidence level of 95%. The reliabil-
ity of obtained results was assessed using Student’s T-test, the 
correlation between the indicators – based on Student’s T-test 
using Z-test (Fisher’s Z-test). The differences were considered 
statistically significant at p≤0.05. The significance of the differ-
ences between the groups was assessed basing on the analysis 
of variance.

Results and discussion. The comparative analysis of the con-
tent of chemical analytes in OF was carried out at the first stage 
(Table 1).

Since the indicators changed in opposite directions in the 
groups, it became possible to increase the significance of the 
differences by calculating their molar ratios (Table 2).

Obtained results indicate the absence of significant differenc-
es in the content of chemical analytes and molar coefficients in 
OF (p>0.05). Mineralization of mixed saliva was significantly 
higher (0.93+/-0.29) in the control group than in the case group 
(0.57+/-0.28) by 1.64+/-0.11 times, p=0.04. This indicator was 
in high directly proportional correlation with the coefficient 
of dispersion of OF impedance and the rate of salivation in all 
patients (p≤0.05) [16]. High inverse correlation was found be-
tween the coefficient of OF impedance variance and the amount 
of Cl- (r=-0.767, p=0.006) in the control group [16].

Table 1. The content of chemical analytes in OF, X±m
Chemiсal analytes Case group Control group p-value

К+, mmol/l 25.20±5.60 24.60±5.20 0.378
Na+, mmol/l 10.20±13.20 18.30±15.70 0.183
Mg2+,mmol/l 6.90±0,98 6.50±7.90 0.421
Сa2+, mmol/l 1.00±0.50 1.10±0.60 0.757
РО4

3-, mmol/l 3.80±1.30 2.70±1.30 0.125
Cl-, mmol/l 21.70±6.50 19.20±5.80 0.461

S04
2-, mmol/l 0.0010±0,0010 0.0008±0.0011 0.207

Zn2+, mg/l 0.03±0.01 0.04±0.02 0.464
Al3+, mg/l 0.0003±0,0001 0,003±0,0001 0.802

Table 2. Molar ratios of chemical analytes in OF, X±m
Molar coefficients Case group Control group p-value

Na+/К+ 0.43±0.52 0.75±0.62 0.437
Na+/Mg2+ 4.83±4.86 9.44±10.06 0.183
Са2+/РО4

3- 0.30±0.10 0.45±0.29 0.137
РО4

3-/Са2+ 4.52±3.41 3.09±1.76 0.115
Са2+/Mg2+ 0.58±0.46 0.85±0.97 0.344
Са2+/Cl- 0.05±0.02 0.06±0.03 0.757
Al3+/Zn2+ 0.0010±0.0003 0.009±0.006 0.629
Mg2+/Са2+ 6.87±7.00 9.71±17.00 0.399
Mg2+/РО4

3- 1.82±2.29 3.43±5.72 0.518
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Table 3. Molar ratios of chemical analytes in cervical enamel, X±m
Molar coefficients Case group Control group p-value

Na/К 40,3956±42,1166 38,2085±41,7515 0,815
Na/Mg 11,5512±26,6174 8,8071±17,5403 0,583
Са/Р 2,5584±1,2791 1,8983±0,1864 0,005*
Р/Са 0,4565±0,1415 0,5313±0,0473 0,005*

Са/Mg 414,5617±674,0558 361,8856±201,7616 0,672
Са/Cl 141,7328±183,982 76,8978±22,7115 0,054
Al/Zn 36,1473±48,6261 19,8389±40,4231 0,114
Mg/Са 0,0049±0,0040 0,0232±0,0015 0,028*
Mg/Р 0,0098±0,0077 0,0060±0,0026 0,009*
К/Na 5,2881±22,3472 0,0911±0,0982 0,200

* p≤0.05

Table 4. The correlation between the content of chemical analytes in OF and cervical enamel, r (p <0.0001)
Chemical analytes group К+ group РО4

3- group Cl-

Сa2+
I -0.7500 I 0.5511 I -0.7302
II -0.9433 II 0.9781 II -0.9125

Na+
I 0.5444

- -
II 0.7168

Mg2+
I 0.6040 - I 0.5684
II 0.6570 II 0.5554

РО4
3-

I -0.8596
-

I -0.8609
II -0.9545 II -0.9110

К+ - -
I 0.9230
II 0.9388

I - case group, II – control group

Таble 5. The correlation between the content of molar coefficients in OF and cervical enamel, r (p <0.0001)
Molar coefficients group Са2+/РО4

3- group Mg2+/Са2+ group РО4
3-/Са2+

Na+/К+
I 0.5200

- -
II 0.5828

Са2+/Mg2+
I 0.8089

- -
II 0.7499

Са2+/Cl-
I 0.6132

-
I -0.5556

II 0.9067 II -0.6958

Mg2+/РО4
3- - I 0.9537

-
II 0.6366

I - case group, II – control group

 The data on the chemical composition of the cervical enamel 
of teeth with WS and intact hard tissues are presented in previ-
ous works [17]. In the samples with WS there was determined a 
greater amount of magnesium  by 1.55 times, aluminum – by 4 
times, sulfur – by 2 times, calcium  by 14% [17]. Inversely pro-
portional correlation was revealed in the cervical region of the 
samples of the case and control groups: high  between carbon 
and oxygen (r=-0.7844), carbon and phosphorus (r=-0.7998), 
oxygen and calcium (r=-0.9069), moderate  between carbon and 
sodium (r=-0.5265), p<0.0001. Directly proportional correlation 
of average strength was determined between: oxygen and so-
dium (r=0.5091), oxygen and phosphorus (r=0.6366), p<0.0001 
The results of calculating their molar coefficients by groups are 
presented in Table 3.

 There were the following indicators of molar coefficients in 
the group of the samples with WS: Mg/P – by 1.63 times higher, 
Ca/P  by 24% higher, Mg/Ca  by 4.7 times lower, P/Ca  by14% 
lower at comparison with clinically intact samples. There was 
determined the following directly proportional correlation: very 
high  between Mg/P and Mg/Ca (r=0.9597), moderate  between 
K/Na and Ca/P (r=0.6155) p<0.0001.

 The correlation analysis was performed to check the presence 
of the relationship between the chemical composition of OF and 
cervical enamel at the second stage of the study. The results of 
the revealed correlation between the indicators of moderate and 
high strength are shown in Table 4.

The distinctive feature of the relationships of the control group 
was the presence of moderate directly proportional correlation: 
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Na+ with Cl- (r=0.6926) and Mg2+ (r=0.6463), inverse propor-
tional one: Na+ with Сa2+ (r=-0,6799) and РО4

3- (r=-0.6601), 
Mg2+ with Сa2+ (r=-0,5757) and РО4

3- (r=-0.5975), р<0.0001.
 The results of the revealed correlation between the indicators 

of molar coefficients of moderate and high strength are given in 
Table 5.

 The correlation of molar coefficients of the control group 
distinguished itself with the presence of high and moderate 
strength: directly proportional – between Са2+/Cl- and Na+/К+ 

(r=0.5117), Са2+/Mg2+ (r=0.7187), Mg2+/Са2+ and РО4
3-/Са2+ 

(r=0.7055), inversely proportional – between Са2+/Mg2+ and 
РО4

3-/Са2+(r=-0.5973), р<0.0001.
 Successful prevention and treatment of NCCLs requires the 

understanding of the risk factors and how these factors change 
in individual patients over time [2]. Previous studies have shown 
a significant relationship between tooth wear and OF physi-
cal properties [5,16]. The changes in OF physicochemical pa-
rameters are associated with the disturbance of mineralization 
processes which is determined by its saliva mineralization po-
tential[16,18]. The salivary mineralization level in individuals 
with NCCLs was higher than 0.5 which is probably due to the 
increase in the amount of inorganic phosphate that is the factor 
that enhances OF remineralizing property [16,19]. The miner-
alization potential, value of the dispersion coefficient and the 
steepness of the dispersion of OF electrical impedance in the 
patients with WS were significantly lower than in the control 
group that is regarded as the decrease in its micellarity and min-
eralizing capacity [16].

 As a result of the study, no significant differences have been 
found in the chemical composition of mixed saliva of the per-
sons with WS and clinically intact dental hard tissues. Other au-
thors have not found any difference in calcium and phosphorus 
content in OF patients with and without NCCLs either [20].

 Taking into account the inter-element synergism and antago-
nism as well as the complex interaction at the level of a living 
organism of individual microelements, a more sensitive indica-
tor of their relationship is the correlation between the ratios of cer-
tain element pairs. The imbalance in OF chemical composition led 
to the decrease of important calcium-phosphorus coefficient in the 
metabolic ratio [15]. It was significantly lower in the patients with 
WS. Probably it explains the lower indices of Na/K in the main 
group. The dynamics of the Na/K coefficient provides the informa-
tion on the activity of the sympathetic-adrenal system and the state 
of the thyroid gland [21]. Many researchers confirm the role of en-
docrine pathology in the occurrence of NCCLs [6,20]. Aluminum, 
which was significantly higher in the cervical enamel of WS teeth, 
is able to influence thyroid function [22].

 More calcium and phosphorus were detected (p≤0.05) in the 
cervical enamel of teeth with NCCLs while there was a tendency 
towards the increase in the amount of magnesium (p>0.05) [17]. 
According to some authors’ view the increase in the content of 
calcium and magnesium in samples with WS is a protective reac-
tion aimed at activating the process of mineralization (reminer-
alization) of enamel [10]. The amount of magnesium correlates 
with the amount of calcium, since magnesium is a physiological 
calcium antagonist and is important in phosphorus-calcium me-
tabolism [11,21,23]. The 4-time increase in the aluminum con-
tent in the surface enamel of the teeth with WS confirms other 
researchers’ opinion about its role in the pathogenesis of NCCLs 
[24]. And the accumulation of it by the hard dental tissues is not 
important so much as the disturbance of the mineral metabolism 
characterized by the change in the metabolism of calcium and 
phosphorus [24].

 As may be supposed, only the outer enamel layer is prone to 
mineralization/demineralization11. It only explains the determina-
tion of the correlation of the chemical composition of enamel of the 
teeth surface and OF. The revealed high level of directly proportion-
al correlation between Са2+/Mg2+ and Са2+/РО4

3- in cervical enamel 
and OF makes it possible to use the Са2+/Mg2+ molar coefficient as 
an alternative indicator of enamel mineralization.

Conclusions. Apparently, there are significant individual dif-
ferences in the composition and properties of OF that are re-
sponsible for the onset and progression of tooth wear and which 
are correlated with the chemical composition of the surface layer 
of enamel and they may be the risk factors for the occurrence 
of NCCLs. The non-invasiveness of the mixed saliva research 
method makes it possible to include it in individual preclinical 
diagnostics.
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SUMMARY

THE CORRELATION OF THE CHEMICAL COMPOSI-
TION OF ENAMEL AND ORAL FLUID IN PATIENTS 
WITH A WEDGE-SHAPED DEFECT AND INTACT 
TEETH

Yarova S., Zabolotna I., Genzytska O., Yarov Yu., 
Makhnova A.

Donetsk national medical university, Kramatorsk, Ukraine

Aim - to determine oral fluid chemical composition and min-
eralization level in patients with a wedge-shaped defect and in-
tact hard tissues, conduct correlation between the indicators of 
cervical enamel and oral fluid.

We determined Сa2+, РО4
3-, SO4

2 using spectrophotometric 
method, Na+, К+, Al3+  by atomic emission spectrometry, Mg2+, 
Zn2+  by atomic absorption spectrometry, Cl-  using chloride-se-

lective electrode of pH-meter in oral fluid of 22 patients divided 
into two groups: case – with wedge-shaped defects (2.81+/- 
0.73); control – with intact teeth. Correlation of oral fluid and 
cervical enamel chemical composition of 22 extracted teeth (12 
– intact teeth, 10  wedge shape) was made. We used JSM-6490 
LV focused beam electron microscope (scanning) with system 
of energy-dispersive X-ray microanalysis INCA Penta FETх3. 

Significant differences haven’t been found in chemical ana-
lyte content and molar ratios (p>0.05) in oral fluid. The level of 
mineralization potential was 1.64+/-0.11 times higher in patients 
of the control group (p≤0.05). The values of molar coefficients 
in teeth enamel with a wedge-shaped defect were high: Mg/Р  by 
1.63 times, Ca/P  by 24%, they were low: Mg/Са – by 4.7 times, 
Р/Са – by 14% (p≤0.05). The difference in correlation between 
the chemical composition of oral fluid and enamel of patients 
in the control group was the presence of an average directly 
proportional bond strength: Na+ with Cl- and Mg2+, inversely 
proportional: Na+ with Сa2+ and РО4

3-, р<0.0001. Correlation be-
tween molar coefficients of oral fluid and enamel in the control 
group was distinguished by the presence of high and moderate 
correlation: directly proportional – between Са2+/Cl- and Na+/К+, 
Са2+/Mg2+; Mg2+/Са2+ and РО4

3-/Са2+, inversely proportional – 
between Са2+/Mg2+ and РО4

3-/Са2+, р<0.0001.
We have revealed correlations of the chemical composition 

of enamel and oral fluid which can be used to assess the mineral 
state of tooth enamel and control the effectiveness of prevention 
of the initial forms of wedge-shaped defects in terms of mixed 
saliva in dynamics.

Keywords: tooth wear, non-carious cervical lesions, saliva, 
spectrometry, analytical chemistry, scanning electron micro-
scope.

РЕЗЮМЕ 

КОРРЕЛЯЦИОННАЯ СВЯЗЬ ХИМИЧЕСКОГО СО-
СТАВА ЭМАЛИ И РОТОВОЙ ЖИДКОСТИ У ПАЦИ-
ЕНТОВ С КЛИНОВИДНЫМ ДЕФЕКТОМ И ИНТАКТ-
НЫМИ ЗУБАМИ

Ярова С.П., Заболотная И.И., Гензицкая Е.С., 
Яров Ю.Ю., Махнёва А.В.

Донецкий национальный медицинский университет, Крама-
торск, Украина

Цель исследования - определить химический состав и 
уровень минерализации ротовой жидкости у пациентов с 
клиновидным дефектом и интактными твердыми тканями, 
определить корреляционную связь между показателями 
пришеечной эмали и ротовой жидкости.

Составлены две группы: основная – 10 удалённых зубов с 
клиновидными дефектами (2.81±0.73); контрольная – 12 ин-
тактных зубов. В ротовой жидкости у 22 пациентов опреде-
лены: Сa2+, РО4

3-, SO4
2 - спектрофотометрическим методом, 

Na+, К+, Al3+ – методом атомно-эмиссионной спектрометрии, 
Mg2+, Zn2+ – методом атомно-абсорбционной спектроме-
трии, Cl-  с использованием хлоридселективного элетрода 
- pH-метра; их соотношение, минерализационный потенци-
ал. Определена корреляция химического состава ротовой 
жидкости и пришеечной эмали 22 удаленных зубов (12 – 
интактных, 10 - с клиновидным дефектом). Использовали 
растровый (сканирующий) электронный микроскоп JSM 
6490 LV с системой энергодисперсионного рентгеновского 
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анализа INCA Penta FETх3 (OXFORD Instruments, England).
Достоверных различий в содержании химических анали-

тов и их молярных соотношениях в ротовой жидкости не 
выявлено (p>0.05). Уровень минерализационного потенци-
ала в 1,64±0,11 раза выше у пациентов контрольной группы 
(p≤0.05). Значения молярных коэффициентов в эмали зубов с 
клиновидным дефектом были выше: Mg/Р - в 1,63 раза, Ca/P 
- на 24%, меньше: Mg/Са – в 4,7 раза, Р/Са – на 14% (p≤0.05). 

Разница в корреляции между химическим составом ро-
товой жидкости и эмали пациентов контрольной группы 
заключалась в наличии средней силы связи прямо пропор-
циональной: Na+ с Cl- и Mg2+, обратно пропорциональной: 
Na+ с Сa2+ и РО4

3-, Mg2+ с Сa2+ и РО4
3- (р<0.0001). Корреля-

ция молярных коэффициентов ротовой жидкости и эмали 
в контрольной группе отличалась присутствием высокой и 
средней связи: прямопропорциональной – между Са2+/Cl- и 
Na+/К+, Са2+/Mg2+; Mg2+/Са2+ и РО4

3-/Са2+, обратнопропорцио-
нальной – между Са2+/Mg2+ и РО4

3-/Са2+, р<0.0001. 
Выявлены корреляционные взаимосвязи химического со-

става эмали и ротовой жидкости, которые могут быть ис-
пользован для оценки минерального состояния эмали зубов 
и контроля эффективности профилактики начальных форм 
клиновидных дефектов по показателям смешанной слюны 
в динамике.

reziume

korelacia minanqrisa da da piris Rrus siTxis 
Semadgenlobas Soris pacientebSi soliseburi 
defeqtiT da intaqturi kbilebiT

s.iarova, i.zabolotnaia, e.genzickaia, i.iarovi, 
a.maxniova

doneckis erovnuli samedicino universiteti, 
kramatorski, ukraina

kvlevis mizans warmoadgenda piris Rrus siTx-
is qimiuri Semadgenlobis da mineralizaciis 
xarisxis gansazRvra pacientebSi soliseburi de-
feqtiT da kbilebis intaqturi magari qsovile-
biT, aseve, korelaciuri kavSiris dadgena kbilis 
yelis mimdebare minanqrisa da piris Rrus siTxis 
maCveneblebs Soris.
kvlevisaTvis formirebuli iqna ori jgufi: 

ZiriTadi – 10 amoRebuli kbili soliseburi 
defeqtebiT (2.81±0.73), sakontrolo - 12 intaq-
turi kbili. 22 pacientis piris Rrus siTxeSi 
gansazRvrul iqna: Сa2+, РО4

3-, SO4
2 – speqtrofo-

tometriuli meTodiT, Na+, К+, Al3+ – atomur-emis-
iuri speqtrometriis meTodiT, Mg2+, Zn2+ – at-
omur-absorbciuli speqtrometriis meTodiT, 
Cl- - qloridseleqciuri eleqtrodis - pH-metris 
gamoyenebiT, maTi Tanafardoba, mineralizaciuri 
potenciali. 22 amoRebul kbilSi (12 – intaqtu-
ri, 10 – sakontrolo) gansazRvrulia korelacia 
piris Rrus siTxisa da yelis mimdebare minanqris 
qimiur Semadgenlobas Soris. gamoyenebulia mas-
kanirebeli eleqtronuli mikroskopi JSM-6490 LV 
energodispersiuli rentgenuli analizis siste-
miT X-INCA Penta FETх3 ((OXFORD Instruments, England).
sarwmuno gansxvaveba qimiuri komponentebis 

Semcvelobasa da maTi molarobis Tanafardobas 
Soris piris Rrus siTxeSi aRmoCenili ar iqna 
(p>0.05). mineralizaciuri potenciali 1,64±0,11-jer 
ufro maRalia sakontrolo jgufis pacientebSi 
(p≤0.05). molarobis koeficientebis mniSvneloba 
soliseburi defeqtis mqone kbilebis minanqarSi 
iyo: maRali - Mg/Р - 1,63-jer, Ca/P - 24%-iT, dabali 
- Mg/Са – 4,7-jer, Р/Са – 14%-iT (p≤0.05).
sxvaoba korelaciaSi piris Rrus siTxisa da 

minanqris qimiur Semadgenlobas Soris sakontro-
lo jgufis pacientebSi gamoixateboda: saSualo 
pirdapirproporciul damokidebulebaSi - Na+-
isa Cl--Tan da Mg2+-Tan, ukuproporciul damokide-
bulebaSi - Na+-isa Сa2+ -Tan da РО4

3--Tan, Mg2+ -isa 
Сa2+ -Tan da РО4

3--Tan (р<0.0001). piris Rrus siTxis 
da minanqris molarobis koeficientebis korel-
acia sakontrolo jgufSi gamoirCeoda maRali 
da saSualo kavSirebis arsebobiT: pirdapirpro-
porciulisa - Са2+/Cl- da Na+/К+, Са2+/Mg2+; Mg2+/Са2+ 

da РО4
3-/Са2+, ukuproporciulisa - Са2+/Mg2+ da РО4

3-/
Са2+, р<0.0001.
gamovlenilia minanqris da piris Rrus siTxis 

qimiuri Semadgenlobis korelaciuri kavSirebi, 
rac SeiZleba gamoyenebul iqnas kbilebis minan-
qris mineraluri mdgomareobis Sefasebisa da 
soliseburi defeqtebis adreuli formebis pro-
filaqtikisaTvis Sereuli nerwyvis maCveneblebis 
mixedviT dinamikaSi.


