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Abstract. To date, the prevention of caries in children and adolescents is an urgent medical and social problem of
modern healthcare. The paper evaluates the dynamics of functional resistance of tooth enamel in adolescents living
from birth in St. Petersburg and the possibility of its improvement at home. 38 adolescents aged 15 to 17 years were
under observation for 9 months, who were periodically examined once a quarter to assess the functional resistance
of tooth enamel, which was performed using a TER test. The 1st control group of the study included young men who
carried out their usual 2-fold generally accepted individual oral hygiene per day. The 2" main group of the study included
young men who, after carrying out individual oral care, additionally used a remineralizing ASEPTA gel for teeth. At the
beginning of the clinical study, the indicators of functional resistance of tooth enamel to acid were almost the same in
patients of groups 1 and 2 and were, respectively, 2.47 £0.18 and 2.52 £ 0.17 cont. units. In the boys of group 1, during
the study period, there was a tendency to improve the functional resistance of tooth enamel to 2.40 £ 0.19 units, while in
the boys of group 2, the functional resistance of tooth enamel significantly increased to 1.10 £ 0.20 units, which indicates
the effectiveness of the remineralizing ASEPT gel used by them. The daily use of remineralizing ASEPT gel for teeth
by young men of the 2nd main group at home during a 9-month study made it possible to increase the digital indicators
of tooth enamel resistance by 43.65%, which is an important factor in preventing the development of dental caries.

Key words: adolescents; teeth; enamel; functional resistance of enamel; tooth decay; oral hygiene; fluorides; dental
care products and items; remineralizing agents.
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Pe3tome. B HacTosLLee Bpems BONPOCHI NPOUNakTUKK Kapueca y feTeit v MOAPOCTKOB NPEACTaBNAKT akTyanbHy0 Meau-
ko-couunanbHyto npobremy coBpeMeHHOro 3apaBooxpaHeHns. B paboTe npoBeaeHa oLeHKa AUHaMUKK (hyHKLMOHabHON
Pe3NCTEHTHOCTM 3Mani 3y6oB y NOAPOCTKOB, MPOXMBAKOLWMX C poxaeHus B I. CaHkT-IeTepbypre, M BO3ZMOXHOCTH €€
NOBbILUEHMS B JOMALUHKX ycrnoBusix. MNog HabnogeHnem B TedeHme 9 mecaueB Haxoaunncb 38 NoapOCTKOB B BO3pacTe
oT 15 po 17 net, KoTopble 1 pa3 B kKBapTan OCMaTPUBANKCH Ha NPEAMET OLEHKN (DYHKLIMOHANBHON PE3UCTEHTHOCTM aMa-
nu 3y60B, KoTOpas BbINOMHANACH C NoMoLLbto TAP-Tecta. B 1-10 (KOHTPONBLHYIO) rpynny UCCreA0BaHNS BOLLMN FOHOLLW,
ocyuiecTBnsBLUKE 0ObIYHYH ANS HUX ABYKPaTHYH 0BLLENPUHATYI0 MHAMBUAYANbHY MUTMEHY NOMOCTM pTa B CyTkM. Bo
2-10 (OCHOBHYI0) rpynny nccnefoBaHUs BOLLMM HOHOLM, KOTOPbIE NMOCIE OCYLLEeCTBEHUS UHAMBMAYANbBHOMO yXo4a 3a
MONOCTLI pTa AOMOMHNTENBHO KCNOMNb30Bany refb Ans 3ybos pemuHepanuaytowuin ACEMNTA. B Hayane KnnHn4Yeckoro
“ccnefoBaHMs nokasarenn yHKLMOHANbHOW Pe3nCTEHTHOCTM aMank 3y60oB K KUcnoTe Bbin y nayneHToB 1-i v 2-i
rpynnbl NPaKTUYECKN OQUHAKOBLIMW U COCTABMSANMN, COOTBETCTBEHHO, 2,47 £0,18 1 2,52+ 0,17 ycn. ed. Y toHowen 1-i
rpynnbl 3a Nep1og UccnegoBaHWs oTMeYanach TeHAEHUMS K YyULeHno (YHKLMOHANbHOM PE3UCTEHTHOCTM aMarm
3yboB 00 2,40£0,19 ycn. ed., To BpeMsi KaK Y HOHOLIEN 2-1 rpynbl (hyHKLMOHANbHAsA PE3NCTEHTHOCTL aMani 3y6oB
JocToBepHo nosblwanack Ao 1,10£0,20 yen. eq., YTo cBUAETENLCTBYET 06 3h(PEKTUBHOCTM UCMONB3YEMOTO UMM rens
Ans 3y6os pemuHepanuaytowero ACEMTA. ExeanHeBHOe NpUMEHEHNe B AOMALLHUX YCMOBUSX OHOLAMM 2-11 (OCHOBHOW)
rpynnel rens ans 3ybos pemuHepanusytoero ACEMTA B xoge 9-MecsyHoro nccnefoBaHus no3sonuno obecneymts
NoBbILUEHWE LiM(POBbIX NoKasaTenen pesncTeHTHOCTH amani 3y6oB Ha 43,65%, YTO SBNSETCS BaXHbIM (hakTOPOM
npochunakTvkK paseuTHs kapueca 3y6os.

KntoyeBble cnoBa: NOAPOCTKHU; 3y6bl; aManb, (*)yHKU'VIOHaJ'IbHaFI PE3NCTEHTHOCTb aMalin; Kapunec 3y6a; TMrneHa

nonocTu pTa; hTopuabl; CpeacTBa U NpeaMeTbl yxofa 3a 3y6amu; peMuHepanuaytoLue cpeacTsa.

INTRODUCTION

MATERIALS AND METHODS

Nowadays, conscripts are subjected to high requirements
for their health, including dental health [1]. At the same time,
the state of dental health among young recruits in the Armed
Forces of the Russian Federation leaves much to be desired.
This is due to their significant need for dental treatment due to
dental caries and non-carious lesions, as well as treatment of
periodontal diseases (gingivitis, localized periodontitis), which
is mainly due to the need to maintain adequate oral hygiene
[2, 3]. It is noted in the literature that even future doctors,
i.e. students of dental faculties of medical universities of the
country, are not always conscious of maintaining their dental
health, which especially concerns the adequate use of dental
and oral care items [4, 5]. Fluoride prophylaxis plays an im-
portant role in the prevention of the main dental pathology —
dental caries [6, 7]. At the same time, a high prevalence of
dental caries in children and adults in St. Petersburg is known
[8, 9], which is promoted by insufficient fluoride ion content
in drinking water [10, 11]. Therefore, any measures that can
increase the resistance of teeth to dental caries in adolescents
are an urgent task of practical medicine [12].

AIM

To evaluate the dynamics of functional resistance of
tooth enamel in adolescents of St. Petersburg and the pos-
sibilities of its increase in home conditions.

38 young men aged 15 to 17 years old, living since birth
in St. Petersburg, were under observation for 9 months.
They were examined once a quarter to assess the functional
resistance of tooth enamel, using the enamel resistance test
proposed by V.R. Okushko [13]. Young men were examined in
depth on the first day of their visit to a dentist, and then every
3 months, that is, a total of 4 times for each patient examined.
According to the methodology, in adolescents the enamel
resistance study was conducted on one of the central incisors
of the upper jaw, for which the crown of the tooth was cleaned
from possible plaque, dried, and then 1 % HCI solution was ap-
plied, creating a drop of up to 2 mm in diameter on the surface
of the crown. After 5 s the drop was washed off with distilled
water, the crown of the tooth was dried with a cotton ball and a
drop of 1% solution of methylene blue was applied to the place
of etching, which was immediately removed with a cotton ball
and the acid resistance of enamel was evaluated in points,
i.e. its resistance, by the intensity of coloration formed on the
crown part of the tooth. The result was recorded by comparing
it with the standard 10-point scale of shades of blue color from
0 points (with complete absence of staining of the etched part
of the tooth crown) to 10 points (with the most intense staining
in the etched part of the tooth crown in blue color).

It was decided to increase the functional resistance of tooth
enamel of young men living in St. Petersburg by means of
their home use of ACEPTA remineralizing tooth gel (VERTEX,

& POCCHIICKHE BUOMETMIIMHCKIE HCCTEIOBAHIAL  TOM 8 No3 2023

¢ISSN 2658-6576




28

ORIGINAL PAPERS

St. Petersburg, Russia). To study the effectiveness of this
remineralizing gel, all young men were divided into 2 groups.
The 1st (control) group of the study consisted of 15 men
who performed the usual twice daily individual oral hygiene,
namely dental care with a manual toothbrush and toothpaste
used by them. The 2nd (main) group of the study included 23
young men who performed individual oral care with the use
of ACEPTA remineralizing dental gel, which, according to the
abstract, contains biomimetic hydroxyapatite that promotes
rapid and effective mineralization of tooth enamel [14, 15].

Using a toothbrush, the young men spread the gel
over the surface of the teeth, allowed it to adhere to the
hard tissues of the teeth for 1-2 minutes, and then spit out
the excess gel without rinsing the mouth. Patients were
warned that individual dental care should have been per-
formed in the morning after breakfast and in the evening
after dinner before going to bed. After application of the
remineralizing gel, they were advised not to eat or drink
for half an hour.

The study fully complied with the ethical standards of the
Committee on Human Experiments of the Helsinki Declara-
tion of 1975, its revised version of 2000, and was approved
by the Ethical Committee of the International Academy of
Sciences of Ecology, Safety of Man and Nature (Protocol
No. 3 of 23.03.2023).

Reliability of differences between the mean values of
independent samples was assessed using the parametric
Student’s criterion for normal distribution and nonparamet-
ric Mann-Whitney criterion for non-normal distribution. The
test for normality of distribution was evaluated using the
Shapiro-Wilk test. Pearson’s ¢2 criterion with the Mantel-
Haenszel likelihood correction was used for statistical com-
parison of fractions to assess the reliability of differences.
In all statistical analysis procedures, the achieved level of
significance (p) was considered, and the critical level of
significance was 0.05.

RESULTS

The study of tooth enamel resistance in young men of the
1st and 2nd groups at the beginning showed that the indexes
of functional resistance of tooth enamel to acid were practically
the same and were 2.47+0.18 and 2.52+0.17 units, respectively
(p 20.05). After 3 months from the beginning of the clinical study
and until the end of the study, a tendency toward a decrease in
the functional resistance of tooth enamel was observed in the
young men of group 1 (Fig. 1). After 9 months from the begin-
ning of the study, the functional resistance of tooth enamel
to acid was 2.40+0.19 (p 20.05) in this group of young men.
Although such a numerical index characterizes high structural
and functional resistance of enamel [13], it should be said that,
despite the regular oral hygiene performed by the patients of

group 1, no positive dynamics of this index was observed, which
may contribute to the development of dental caries in them.

In young men of the 2nd group throughout the clini-
cal study a reliable tendency to increase the functional
resistance of tooth enamel to acid was revealed (Fig. 1).
Thus, after 3, 6 and 9 months of the study in the patients
of the 2nd group the indices of functional resistance of
tooth enamel were equal to 2.09+0.19; 1.76+0.18 and
1.10+0.20 units, respectively (p <0.01). Figure 2 shows
the dynamics of enamel resistance test parameters in
young men from the control and main study groups during
the clinical study.

DISCUSSION

Everyday life of the studied young men living in the city
of St. Petersburg, due to the consumption of potable water
used by them during the usual individual oral care, con-
tributes to a decrease in tooth enamel resistance, which
is shown in the example of patients from the 1st control
group of the study. Lack of positive dynamics of func-
tional enamel resistance may be a predisposing factor in
the development of dental caries in young men, although
the numerical index of the enamel resistance test after
9 months from the beginning of the clinical study showed
the presence of high structural and functional resistance
of enamel in them.

Daily application of ACEPTA remineralizing tooth gel by
the young men of the 2nd group of the study during the clini-
cal trial allowed to provide positive dynamics of the numerical
indexes of tooth enamel resistance, which was significantly
different from the similar ones in the 1st group of young men,
although these indexes, according to the evaluation recom-
mendations of the enamel resistance test [13, 16], also cha-
racterized high structural and functional resistance of enamel.
But at the same time for the young men of the 2nd group of
the study we can reliably speak about the favorable dyna-
mics of the indicators of the test of enamel resistance, which
indicates an increase in the functional resistance of enamel,
which, obviously, will contribute to the prevention of dental
caries development in them.

CONCLUSION

1. In young men living in St. Petersburg, with the ge-
nerally accepted individual measures for oral care, there is
insufficient positive dynamics of functional and functional
resistance of tooth enamel, which may be a predisposing
factor for the development of dental caries.

2. The use of modern domestic ACEPTA reminerali-
zing tooth gel containing biomimetic hydroxyapatite allowed
to increase the functional resistance of tooth enamel by
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Conventional units

The 1st group (controls)

The 2nd group (the main)

= After 6 months
m After 9 months

= Beginning of the study
m After 3 months

Fig. 1.

Indicators of functional resistance of tooth enamel to acid
in examined young men of the control and main study
groups during the clinical trial

Conventional units

Patient E., 16 years old
(the 1st group)

Patient M., 16 years old
(the 2nd group)

= After 6 months
n After 9 months

m Beginning of the study
= After 3 months

Fig.2. Dynamics of indicators of functional resistance of tooth

enamel to acid in two examined young men from the 1st
and the 2nd study groups during the 9-month clinical trial

43.65% during a 9-month clinical study. It is an important
factor in the prevention of dental caries development, so
it can be recommended to adolescents living in St. Peters-
burg to include the use of ACEPTA remineralizing tooth gel
in individual oral care measures.
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NONONHUTENbHAA NH®OPMALINA

Bknap aBTopoB. Bce aBTOpbI BHECIM CYLLUECTBEHHBIN BKIAL,
B pa3paboTKy KOHLENLMK, NPOBEAEHNE MCCIea0BaHUs 1 NOAro-
TOBKY CTaTbit, MPOYNM 1 0aobpunmu rHanbHy0 BEpCuto nepes
nybnukaupen.

KoHdhnmkT uHTepecoB. ABTOPbI AeKNapUpyIOT OTCYTCTBIE
SIBHbIX W1 MOTEHLUMANbHBIX KOHXIMKTOB MHTEPECOB, CBA3AHHBIX C
nybrvkaumei HacTosLLeN CTaTby.

WcTouHmnk dmHaHcpoBaHuA. ABTOpGI 3asBSOT 06 OTCYTCT-
BIW BHELLHErO (hMHaHCMPOBAHIS MW MPOBELEHU UCCIIEA0BAHNSI.

WHdopmupoBaHHOe cornacue Ha ny6nukaumio. As-
TOPbI MONYYUNN MUCbMEHHOE corflacue nauyueHToB Ha ny6-
NMKaLMIO MEANLMHCKNX LaHHbIX.

REFERENCES

1. Postanovieniye Pravitel'stva RF ot 04.07.2013 g. Ne 565 (red. ot
01.06.2020) «Ob utverzhdenii Polozheniya o voyenno-vrachebnoy ek-
spertize. [Decree of the Government of the Russian Federation dated
04.07.2013 No. 565 (as amended on 01.06.2020) “On approval of the
Regulation on military medical examination”]. (in Russian).

2. lordanishvili A.K., Soldatkina A.S. Zabolevaniya polosti rta u lits molodo-
go vozrasta. [Diseases of the oral cavity in young people]. Institut
stomatologii. 2015; 3(68): 50-1. (in Russian).

3. Rogaleva L.V., Gorshkov L.K., lordanishvili A.K. MANEB: Chetvert’ veka
sluzheniya ekologii i obshchestvu. [Maneb: A quarter of a century of mi-
nistry of ecology and society]. Ekologiya i razvitiye obshchestva. 2020;
2-3(33): 24-9. (in Russian).

4. lordanishvili AK., Idris A.Ya. Komplayens i zdorov'ye: sotsial'nyy aspekt
problemy. [Compliance and health: the social aspect of the problem].
Ekologiya i razvitiye obshchestva. 2019; 3(30): 59-60. (in Russian).

5. lordanishvili AK., Soldatkina A.S. Zabolevaniya polosti rta u lits molodo-
go vozrasta. [Diseases of the oral cavity in young people]. Institut
stomatologii.. 2015; 3(68): 50-1. (in Russian).

6. Leontyev VK, Ivanova G.G. Metody issledovaniya v stomatologii. Institut
stomatologii. [Research methods in dentistry]. 2014; 2(63): 88-90. (in Russian).

& POCCHIICKHE BUOMETMINMHCKIE HCCTEIOBAHUAL  TOM 8 No3

2023 ¢ISSN 2658-6576




30

ORIGINAL PAPERS

10.

1.

12.

13.

14.

15.

16.

Banks P. A prospective 20-year audit of a consultant workload. The British
orthodontic society clinical effectiveness bulletin. 2010; 25: 15-8.
lordanishvili A.K., Soldatova L.N., Pereverzev V.S., Tishkov D.S. Kariyes
zubov u detey megapolisa i prigorodov. [Caries of teeth in children of a
megalopolis and suburbs). Stomatologiya detskogo vozrasta i profilaktika.
2016; 4(59): 73-6. (in Russian).

Sofronov G.A., lordanishvili A.K. Rol’ Mezhdunarodnoy akademii nauk
ekologii bezopasnosti cheloveka i prirody v sokhranenii okruzha-
yushchey sredy i zdorov'ya cheloveka. [The role of the International
Academy of Sciences of Man and Nature Ecology in the Preservation
of Environment and Human Health]. Ekologiya i razvitiye obshchestva.
2019; 2(29): 16-7. (in Russian).

lordanishvili A.K. Meditsina i sovremennaya ekologicheskaya doktrina.
[Medicine and modern ecological doctrine]. Stomatologicheskiy nauch-
no-obrazovatel'nyy zhurnal. 2020; 1-2: 57-61. (in Russian).

Alferov Zh.l., lordanishvili A.K. Rol Mezhdunarodnoy akademii nauk
ekologii, bezopasnosti cheloveka i prirody v razvitii fundamental’nykh
issledovaniy. [The role of the International Academy of Sciences of
Ecology, Human Security and Nature in the Development of Funda-
mental Research]. Materialy IV yezhegodnoy nauchno-prakticheskoy
konferentsii s mezhdunarodnym uchastiyem «Dekabr’skiye chteniya
po sudebnoy meditsine v RUDN: aktual'nyye voprosy sudebnoy
meditsiny i obshchey patologii». Moskva: RUDN Publ.; 2020: 8-13.
(in Russian).

Rogaleva L.V., lordanishvili A.K. Mezhdunarodnaya akademiya nauk
ekologii bezopasnosti cheloveka i prirody: nauchnyye i prikladnyye
napravleniya deyatel'nosti. [International Academy of Sciences of
Ecology of Human Safety and Nature: Scientific and Applied areas
of activity]. Ekologiya i razvitiye obshchestva. 2019; 4(31): 7-11. (in
Russian).

Okushko V.R. Fiziologiya emali i problema kariyesa zubov. [Physiology
of enamel and the problem of tooth decay]. Kishinev: Shchtnitsa Publ.;
1989. (in Russian).

Leont'yev V.K. Emal’ zubov kak biokiberneticheskaya sistema. [Ema-
lus of teeth as a biokibernetic system]. Moskva: GEOTAR-Media Publ.;
2016. (in Russian).

Soldatov V.S., Soldatova L.N., lordanishvili A.K. Funktsional'naya
rezistentnost’ emali u patsiyentov v period ortodonticheskogo leche-
niya i puti yeye uluchsheniya. [The functional resistance of enamel in
patients during orthodontic treatment and ways to improve it]. Institut
stomatologii. 2022; 4: 50-1. (in Russian).

Khaytsev N.V., Vasilyev A.G., Trashkov A.P., Kravisova A.A., Bala-
shov L.D. Vliyaniye vozrasta i pola na kharakter otvetnykh reaktsiy
belykh krys pri deystvii khronicheskoy gipoksicheskoy gipoksii. [The
influence of age and gender on the nature of the response of white rats
under the action of chronic hypoxic hypoxia]. Pediatr. 2015; 6(2): 71-7.
(in Russian).

NUTEPATYPA

lMocraHoBneHue Mpasutensctea PO ot 04.07.2013 r. Ne 565 (peg. ot
01.06.2020) «O6 ytBepxaeHUM MonoxeHns 0 BOEHHO-BpayYeOHOM IKC-
nepTn3e.

Wopmanvwenm AK., ConpatkuHa A.C. 3aboneBanus nonoct pra y
L, Monogoro Bospacta. VHctuTyT ctomatonorun. 2015; 3(68): 50-1.
Poranega J1.B., Mopukos J1.K., Mopgannweunm A K. MAH3BE: YeTeepTb
BEKa CMy)KeHWs 3konorum 1 obLuecTBy. Jkornors 1 passuTie obLLecTBa.
2020; 2-3(33): 24-9.

Wopaanvwwsnnm A.K., iopuc A.A. KomnnaeHe v 300poBbe: coumanbHblil
acnekt npobrnembl. xonorus u passutue obiuectsa. 2019; 3(30): 59-60.
Vopparuwsunn AK., Conpatkuia A.C. 3abonesaHus monoctv pra y
nu, Morogoro Bospacta. MHetutyT cromatonorun. 2015; 3(68): 50-1.
NeonTbeB B.K., ViBaHosa I".I'. MeToab! 1ccnenoBaHus B CTOMATOMOMMN.
WHctutyT ctomatonorum. 2014; 2(63): 88-90.

Banks P. A prospective 20-year audit of a consultant workload. The British
orthodontic society clinical effectiveness bulletin. 2010; 25: 15-8.
Wopaoanvweurn AK., Congatosa J1.H., Mepesep3aes B.C., Tuwwkos [1.C.
Kapwvec 3y6oB y neteit meranonuca v npuropogos. Ctomaronorvs aeT-
cKkoro Bopacta v npocpunakTtuka. 2016; 4(59): 73-6.

CodppoHos I".A., Mopaarmweunu A K. Ponb MexayHapooHoi akagemun
HayK akororum 6e30nacHOCTM YernoBeka v NPUPOab! B COXPaHEHMM OKPY-
aloLLien cpefbl ¥ 3A0pOBbSA YenoBeka. JKoNors U passuTie obLuecT-
Ba. 2019; 2(29): 16-7.

Vopparmwsmnni A.K. MeguumHa 1 coBpemeHHas akonomyeckas AoKTpuHa.
Cromatonorueckuin HayyHo-06pasoBaTentHbIv xypHan. 2020; 1-2: 57-61.
Andbepos K.MWN., Nopparnwsunn AK. Ponb MexayHapoaHon akage-
MWK Hayk 3kororum, 6e30MacHOCTI YenoBeka 1 NpUpoabl B pasBuTUN
(hyHaaMeHTanbHbIX nccnegoanui. Matepuans IV exerogHoi Hay4Ho-
MpaKTU4ECKOM KOH(EPEHLMM C MEXAYHapOAHbIM yyacTueM «[lexkabpb-
CKie YTeHus no cyaebHoi meguumHe B PY[H: akTyanbHble BOnpockl
cynebHol meanumHbl 1 obLweit matonorumy. M.: PY[H; 2020: 8-13.
Porarnesa J1.B., Viopoanuwsmin A.K. MexayHapoaHas akaaemust Hayk aKko-
o Be30MacHOCTV YeroBexa W MPUPOLbI: HAY4HbIE W MPUIKTAOHbIE HanpaB-
TeHus festTenbHOCTY. Jkonorist v pasauTue obiuectsa. 2019; 4(31): 7-11.
OkyLuko B.P. ®uavonorus amamv n npobnema kapueca 3y6oB. Kulimhes:
LLHmua; 1989.

JleonTbeB B.K. Omarnb 3yboB kak GuoknbepHeTuyeckast cuctema. M.:
[30TAP-Meaua; 2016.

Conparos B.C., Congarosa J1.H., Nopaanuweunm A.K. ®yHkumoHans-
Has PE3VCTEHTHOCTb AManK y NaLUMeHTOB B NEPUOL OPTOAOHTUYECKOTO
neyeHus 1 Nyt ee ynydilerus. MHctutyT ctomatonoru. 2022; 4: 50-1.
Xaiues H.B., Bacunees Al'., Tpawkos A.ll., Kpasuosa A.A., bana-
wos J1.[. BnusHue Bo3pacTa v nona Ha XapakTep OTBETHbIX peakuuit
GenbIX KpbIC NPY AEACTBIW XPOHYECKOI TUMOKCU4ECKOI runokckm. Me-
avatp. 2015; 6(2): 71-7.

& RUSSIAN BIOMEDICAL RESFARCH

VOL8 N3 2023

ISSN 2658-6584




