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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE CORRELATION OF THE CHEMICAL COMPOSITION OF ENAMEL
AND ORAL FLUID IN PATIENTS WITH A WEDGE-SHAPED DEFECT AND INTACT TEETH

Yarova S., Zabolotna 1., 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
© GMN

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, SO,* (PO, with ammonium molybdate at A =
340 nm, Ca*" with o-cresolphthalein at A = 570 nm, SO with
methylene blue at A = 650 nm). We used the emission variant of
atomic emission spectrometry to detect potassium and sodium
(for K* A = 766.5 nm, monochromator slit width is 0.5 nm, for
Na® A = 589.0 nm, monochromator slit width is 0.1 nm). In-
ductively coupled plasma atomic emission spectrometry (A =
308.22 nm) was used to determine aluminum. Magnesium and
zinc were defined using atomic absorption spectrometry (for
Mg*: A = 285.2 nm, amperage 5 mA, photoelectron multiplier
1.3 kV, monochromator slit width 0.1 nm, for Zn*": A = 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 K, Na* and Mg** 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 FETx3 (OXFORD Instruments, England). The chemical
composition of 198 areas of the cervical enamel was determined
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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 (3BA94C4EDO07A). 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 CI' (r=-0.767, p=0.006) in the control group [16].

Table 1. The content of chemical analytes in OF, X+m

Chemical analytes Case group Control group p-value
K*, mmol/l 25.2045.60 24.60+5.20 0.378
Na*, mmol/l 10.20+13.20 18.30£15.70 0.183
Mg, mmol/l 6.90+0,98 6.50+7.90 0.421
Ca*", mmol/l 1.00+0.50 1.10+0.60 0.757
PO,*, mmol/l 3.80+1.30 2.70+1.30 0.125
CI, mmol/l 21.7046.50 19.20+5.80 0.461
S0,>, mmol/l 0.0010+0,0010 0.0008+0.0011 0.207
Zn*, mg/l 0.03+0.01 0.04+0.02 0.464
AP, mg/l 0.0003+0,0001 0,003+0,0001 0.802

Table 2. Molar ratios of chemical analytes in OF, Xtm

Molar coefficients Case group Control group p-value
Na'/K* 0.43+0.52 0.75+0.62 0.437
Na*/Mg** 4.83+4.86 9.44+10.06 0.183
Ca>/PO,*> 0.30+0.10 0.45+0.29 0.137
PO, */Ca* 4.52+3.41 3.09+1.76 0.115
Ca*/Mg* 0.58+0.46 0.85+0.97 0.344
Ca*/CI 0.05+0.02 0.06+0.03 0.757
AP/ Zn* 0.0010+0.0003 0.009+0.006 0.629
Mg*/Ca** 6.87£7.00 9.71+17.00 0.399
Mg*/PO,*> 1.82+2.29 3.43£5.72 0.518
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Table 3. Molar ratios of chemical analytes in cervical enamel, Xam

Molar coefficients Case group Control group p-value
Na/K 40,3956+42,1166 38,2085+41,7515 0,815
Na/Mg 11,5512426,6174 8,8071£17,5403 0,583
Ca/P 2,5584+1,2791 1,8983+0,1864 0,005%*
P/Ca 0,4565+0,1415 0,5313+0,0473 0,005*
Ca/Mg 414,5617+674,0558 361,8856+201,7616 0,672
Ca/Cl 141,7328+183,982 76,8978+22,7115 0,054
Al/Zn 36,1473+48,6261 19,8389+40,4231 0,114
Mg/Ca 0,0049+0,0040 0,0232+0,0015 0,028*
Mg/P 0,0098+0,0077 0,0060+0,0026 0,009*
K/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 K* group PO > group Cr
Cart I -0.7500 I 0.5511 I -0.7302
a
I -0.9433 I 0.9781 II -0.9125
I 0.5444
Na* - -
I 0.7168
I 0.6040 - 1 0.5684
Mg2+
II 0.6570 II 0.5554
I -0.8596 1 -0.8609
PO> -
I -0.9545 II -0.9110
1 0.9230
K* - -
I 0.9388

1 - case group, Il — control group

Table 5. The correlation between the content of molar coefficients in OF and cervical enamel, r (p <0.0001)

Molar coefficients group Ca*/PO > group | Mg?**/Ca* group | PO */Ca*
I 0.5200
Na'/K* - _
1T 0.5828
[ 0.8089
Ca2+/Mg2+ _ _
1T 0.7499
I 0.6132 I -0.5556
Ca*/CrI -
11 0.9067 11 -0.6958
- I 0.9537
Mg*'/PO,* -
1I 0.6366

1 - case group, Il — 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.
© GMN

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 CI" (r=0.6926) and Mg*" (r=0.6463), inverse propor-
tional one: Na® with Ca*" (r=-0,6799) and PO,* (r=-0.6601),
Mg** with Ca** (1=-0,5757) and PO (r=-0.5975), p<0.0001.

The results of the revealed correlation between the indicators
of molar coefficients of moderate and high strength are given in
Table S.

The correlation of molar coefficients of the control group
distinguished itself with the presence of high and moderate
strength: directly proportional — between Ca®"/Cl- and Na"/K*
(r=0.5117), Ca*/Mg* (r=0.7187), Mg*/Ca*" and PO,*/Ca*"
(r=0.7055), inversely proportional — between Ca*/Mg** and
PO,*/Ca*(r=-0.5973), p<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].
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As may be supposed, only the outer enamel layer is prone to
mineralization/demineralization'’. 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 Ca*/Mg*"and Ca**/PO,* in cervical enamel
and OF makes it possible to use the Ca*/Mg** 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 Ca**, PO,*, SO using spectrophotometric
method, Na*, K*, A" by atomic emission spectrometry, Mg*",
Zn*" by atomic absorption spectrometry, Cl- using chloride-se-

© GMN

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 FETx3.

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/P by
1.63 times, Ca/P by 24%, they were low: Mg/Ca — by 4.7 times,
P/Ca — 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 CI- and Mg, inversely
proportional: Na* with Ca**and PO,*, p<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 Ca*/Cl-and Na“/K",
Ca*/Mg*"; Mg*'/Ca’" and PO */Ca*, inversely proportional —
between Ca*/Mg*"and PO, */Ca**, p<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.

PE3IOME

KOPPE/ISIHMOHHAS CB3b XUMHUYECKOI'O CO-
CTABA 3MAJIU U POTOBOM )KUJKOCTH V IMAIH-
EHTOB C KJIMHOBU/JHbIM JE®EKTOM U UHTAKT-
HbBIMU 3YBAMU

Sposa C.II., 3a6os10THas U.U., I'en3nukas E.C.,
SApos 10.10., MaxnéBa A.B.

Jloneyxuil nayuonanvhviil Meouyunckuil ynusepcumem, Kpava-
mopck, Ykpauna

Llenp uccnenoBaHust - ONPEAEIUTh XUMHUYECKUH COCTaB U
YPOBEHb MHHEpAJIN3ALMHU POTOBOM KUIKOCTH Yy HALMEHTOB C
KJIMHOBHU/IHBIM JIe()EKTOM M MHTAKTHBIMH TBEPIBIMU TKAHSIMH,
OINPENENUTh KOPPEJALHOHHYIO CBsI3b MEXAy IOKa3aTessiMu
IPUILEEYHOHN IMaIN U POTOBOM JKUAKOCTH.

CocTaBieHsl ABe rpymniibl: oCHOBHasI — 10 ynanéHHbIX 3y00B ¢
KIMHOBHIAHBIME Jledektamu (2.81+0.73); kouTponsHas — 12 nn-
TaKTHBIX 3y00B. B poToBO#i sxHIKOCTH y 22 MALMEHTOB OINpe/ie-
nensi: Ca’*, PO,*, SO,” - cnekTpod)oTOMETPHYECKHM METOZIOM,
Na*, K%, AI** — MeT010M aTOMHO-3MHUCCHOHHOM CIIEKTPOMETPHH,
Mg*, Zn* — MeroJoM aTOMHO-a0COPOLMOHHON CHEKTpOME-
Tpun, CI° ¢ MCHONB30BaHUEM XJIOPUJICEICKTHBHOTO AJIETPOJa
- pH-meTpa; ux cOOTHOIICHHE, MUHEPATN3aUMOHHBIH MTOTEHIH-
an. OnperneneHa KOppessiLs XMMUYECKOIO COCTaBa POTOBOM
KUAKOCTH M TNPUILEeYHON sManu 22 yaaneHHbIX 3yOoB (12 —
MHTAKTHBIX, 10 - ¢ KIMHOBUAHBIM Aedekrom). Vcrmons3oBaiu
pacTpoBblil (CKaHUPYIOUIMIA) 3IEKTPOHHBIH MuKpockon JSM
6490 LV c cucremoli 3HeproJucrnepcHOHHOIO0 PEHTI€HOBCKOTO
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anaim3a INCA Penta FETx3 (OXFORD Instruments, England).

JIOCTOBEPHBIX Pa3JIMYMii B COACPIKAHUU XUMUYECKUX aHAJIH-
TOB U UX MOJISIPHBIX COOTHOLICHHSIX B POTOBOW KHUAKOCTH HE
BbLBICHO (p>0.05). YpoBeHb MMHEPAIN3ALMOHHOIO IOTECHIIU-
ana B 1,6440,11 paza Bblllle y NAIMEHTOB KOHTPOJIBLHOM IPYIIIbI
(p<0.05). 3nauenust MOJSIPHBIX KO3(D(ULIHEHTOB B AMaIN 3yO0B ¢
KJIMHOBH/IHBIM JiedpextoM Obumy Bbie: Mg/P - B 1,63 pasa, Ca/P
- Ha 24%, menbiie: Mg/Ca — B 4,7 paza, P/Ca —na 14% (p<0.05).

Pasuuia B KOppessiiuu MEXIy XHUMHYECKUM COCTAaBOM pO-
TOBOW JKUJKOCTH W SMajH IMAlUCHTOB KOHTPOJIBHOI TPYIIIbI
3aKJII0¥allach B HAJIMYUH CPEIHEH CHIIBI CBSI3H IPSIMO MPOIIOP-
uuoHaneHoi: Na™ ¢ ClI" u Mg?*, 06paTHO MpoIopIHOHaIbHOM:
Na“ ¢ Ca’ u PO,*, Mg* ¢ Ca* u PO, (p<0.0001). Koppens-
IMs] MOJISIPHBIX KOO (UIMEHTOB POTOBOW XHMIKOCTH M dMAJH
B KOHTPOJIBHOM TPyIIe OTINYaach MPUCYTCTBUEM BBICOKOW M
Cpe/IHeH CBSI3U: TPSIMOINPONOPIHOHATbHOM — Mexay Ca?/Cl u
Na'/K", Ca**/Mg*"; Mg*/Ca* u PO */Ca’", o6parHonponopiuo-
HabHOM — Mexry Ca®*/Mg* u PO,*/Ca*, p<0.0001.

BbIsiBIICHBI KOPPEISLHOHHBIE B3aUMOCBSI3U XHMHUYECKOTO CO-
CTaBa SMajH U POTOBOM JKHIKOCTH, KOTOPbIE MOTYT OBITH HC-
T0JIb30BAH JUTS OLCHKH MHUHEPAJILHOTO COCTOSIHUS M 3y00B
¥ KOHTPOJIsI 3)(GEKTUBHOCTH NPOPHUIAKTUKN HAYaIbHBIX GopM
KJIMHOBH/IHBIX JC€(EKTOB MO MOKA3aTE/IIM CMEIIAHHOMN CITFOHBI
B JIMHAMHUKE.
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