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Pe3rome

[IpencraBnensl pEe3yNbTaTHI KOMITJIEKCHBIX KIIMHUKO-
OKCIIEPUMEHTAJIbHBIX ~ MCCJIEJOBAHMM, HANpaBIEHHBIX HA  OMNpEJEICHHE
MEXaHU3MOB Pa3BUTHUS MATOJOTUYECKOTO CTUPAHUS TBEPIbIX TKaHEH 3yOOB B
Bo3pacTtHoil rpymme g0 40 ner. H3ydeHsl MUHEpanbHBIA COCTaB W
THUCTOJIOTUYECKOE CTPOEHUE »SMalu U JACHTHHA TMpU  (PU3HOIOTHYECKOM,
MATOJIOTHYECKOM W 3aMEIJICHHOM CTHpaHuu 3y0oB. I[IpoBemeHbl KIMHUKO-
7abopaTopHbIE UCCIEAOBAHMS, BKIIOYAIOUIUE YIbTPAa3BYKOBBIE TEHCUTOMETPHIO
U OCTEOMETPHIO, OMOXUMUYECKUN aHaIu3 MUHEpaIU3ytoued GyHKIUHU CITIOHBI,
ompezeneHue anuaoreHHon Mukpodiopsr u Helicobacter pylori B mosocTu pra.
Jlns  monaTBepkaeHuss  paboueld  TUMNOTE3bl  CTUpaHue  3yO0OB  ObLIO
BOCIIPOM3BEJEHO B dOKcnepuMmeHTe. [lodmydeHHbIE  pe3yabTaThl  HUMEIOT
PaKTUYECKOE 3HAYEHWE [IJIi JUArHOCTHKHU, JIEYEHUS M MNPOPUIAKTUKH
3a00J1€eBaHUs.

KiioueBble ¢JIOBA: MaTOJOTUYECKOE CTUPAHKE 3y00B, TATOTEHE3.

Summary

The article presents the results of comprehensilieical and
experimental studies aimed at determining the nmshes of pathological
abrasion of hard dental tissues in the age grouo 4@ years old. The mineral
composition and histological structure of enamel dentine by physiological,

pathological and detained dental abrasion have baehed. The clinical and



laboratory research including ultrasonic osteometipd densitometry,
biochemical analysis of mineralization function sdliva, determination of
acidogenic microflora andHelicobacter pylori in the oral cavity have been
performed. In order to confirm the working hypotiseshe dental abrasion was
reproduced in the experimenthe obtained results are of practical importance
for the diagnosis, treatment and prevention ofdisease.
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Pathological tooth wear behaves to those paradoxiisgases which
prevalence is swiftly increased on a backgrouncamfabsence of effective
diagnostic and therapeutic measures. Thus the rntuwé the process is
characterized early displaying, progressing, acdegsing of intensity of defeat
that causes considerable violations in a maxiliefachicle in default of timely
adequate interferense [1, 2]. Probable decisioarsen problem has been a
deep study of mechanisms of development of thisgbagy which results can
be used as a basis to create new methods of gagpastics and preventive
treatment.

The order of lead-through of our research was deted by next
positions. At first the age of examined persons kvaged by 40 years because
of the obedience to the tendency of the diseastha@o«rejuvenation» and
successfulness of early preventive measures. Skctmel study of structural
features of hard tooth tissues was conducted iallphwith another mineralized
tissue of organism — a bone. Thirdly we took intoccaunt the modern
presentation of pathological process as an eradwasive destruction of
enamel and dentine. Fourthly for the first time tegearch of pathological tooth
wear was carried out relatively detained one wilubkerved at the periodontal
diseases. We considered that both types of too#n were opposite variants of
disturbances in hard tissues of teeth and comphesd with physiological one
which was taken for a norm.

In generalthe purpose of the presented workwe formulated as the
clinical-experimentatesearch of mechanisms of pathological tooth wedhe
age group up to 40 years.

Materials and methods. As the object of the study of mineral
composition and histological structure of enametl atentine it was taken
crowns of 45 human permanent teeth of differentctional groups equally,
extracted according to indications and partly seeti material, among which 15
had physiological wear, 15 — detained one and lathgbogical one (the



generalized form, the initial degree). The metholl atomic-emission
spectrology was applied for measuring of mass reaarice of chemical
elements. Preparations for microscopic study weok ajter fixing of teeth
during a month in a 5% solution of neutral formakurther the dental crowns
were cut transversally using diamond disks. Thigrasections were prepared
by the moist abrasion and polishing.

The experimental wear was produced in the 120 hupeamanent teeth
with intact crowns and 40 ones with pathologicathowearin vivo due to the
vibration process in abrasive mediums with différgH. For the teeth of the
first group it was used solution of artificial sadiwith neutralpH (7,0), in the
second one - with alkaline pH (8,0), in the thimeo with sour pH (6,0). The
teeth of the fourth group (pathological tooth weavivo) were subjects to wear
in a neutral medium. Intensity of loss of hard détissues was determined by
weighing.

The clinical-laboratory investigations were coneualctfor 91 persons
whom average age was 37,0+3,1 years. It was fothme@ groups of the same
type and equivalent on age-dependent and sexuapation which were
different in the form of tooth wear (physiologicaetained, pathological). In
research we didn’t include patients with generdligematic diseases, endocrine
pathology, oncology, blood diseases and other omegh influenced on bone
metabolism substantially. Stomatological status wascribed by traditional
clinical methods.

The structural-functional state of bone tissue wharacterized by the
results of the ultrasonic osteometry and densitométhe indexes of bone
mineral density were determined with the use afastinic osteometet>OM-
Ol and ultrasonic densitometer “Achilles+” (BMD). addition the estimation
was carried out on th&-criterion which was calculated on the standard
(automatic) program of densitometer in the sizeSffrom the peak bone mass

for persons of this age and sex. The size of SEhef-criterion under -1 was



interpreted as a norm, from -1 to -2,5 — as anopsieia, -2,5 and more - as an
osteoporosis [3].

The analysis of mineralization function included asgrement of the
maintenance of inorganic calcium, phosphorus angnesium in the mixed
saliva using the photoelectrochromometd@rDK-56". Besides the pH-value
(pH) was determined by the ionomet&x¢tnept-001” [4].

Taken out on empty stomach saliva served as a ialatéor a
bacteriologic examination. It was sowed on difféie@rdiagnostic selective
mediums. Authentication of the selected clean ceftuwas carried out
according to the morphological, culture and biociwam signs. For the
microscopic exposure dfielicobacter pylori in the oral cavity the samples of
saliva were received and centrifuged under 300@aymute during 5 minutes.
The samples of dental plaque and scrapes from tlo®us membrane of tongue
were also got. The smears were fixed in a 96% etltghol and painted with
azure-eosin by Gimze [5, 6].

The obtained results were processed by the methfodsiation statistics
using MS Excel 2003 [7].

Results and discussionThe study of mineral composition of enamel and
dentine at physiological, detained and pathologicath wear did not expose
reliable differences in the level of such structusdements, as calcium
(accordingly 39,7+0,5%, 39,7+0,7%, 39,8+0,7%»>0,05), phosphorus
(accordingly 31,7+0,8%, 30,9+0,7%, 31,8+0,8%p>0,05), strontium
(accordingly 0,20+0,02%, 0,18+0,02%, 0,15+0,02#%0,05), zinc (accordingly
0,21+0,02%, 0,22+0,02%, 0,15+0,01%&,0,05). The analysis of concentration
of other macroelements allowed registering theialiff process of their
redistribution. The maintenance of silicon at pbimyical tooth wear equaled
0,02+0,006%, at detained one — 0,02+0,005%. Otlserwn the group of
pathological tooth wear its level rose to 0,04+0%0(p<0,05). At the same
time at physiological tooth wear the contents tdrtiwas 0,003+0,001%, at



detained one — 0,003+0,001%, at pathological 00¢g0++0,003% 1{<0,05). In
teeth with pathological wear the reliable increa$édevel of manganese was
registered as 0,015+0,003% against 0,005+0,001% tfer groups of
physiological and detained tooth wepx@,05). The concentration of copper in
teeth with pathological wear was 0,011+0,001% &g1ai®,006+0,002% at
physiological one and 0,005+0,001% - at detaine@ @x0,05). The
maintenance of lead in teeth with pathological weateeded this index in
groups with physiological and detained ones twaxe@rdingly 0,004+0,001%
comparatively with 0,002+0,001%<0,05).

The contents of magnesium at pathological toothrweses certainly less
than at physiological and detained ones (accordir®B4+0,01% against
1,05+0,02% and 1,15+0,0299<0,05). On the further the calculations of
correlations between the level of calcium and magme in mixed saliva and
hard dental tissues proved the association betiveese indexes at all forms of
tooth wear. Moreover the detained tooth wear wasattterized increasing level
of magnesium in saliva as compared to physiologiaal (15,0+0,9 mg/l against
11,9+0,9 mg/lp<0,05). While at pathological tooth wear this indk&minished
(7,2£1,1 mg/l). By the way of the regressive analyge determined the critical
concentration of magnesium in saliva which wadciaiive on propensity to
pathological tooth wear and equaled 7,9 mg/l.

According to the results of morphological study réhewas only
demineralization of superficial layers of enamebpathological tooth wear. In
the peripheral dentine there was total hypermimtbn on a background of
general dystrophy of Korph’ fibers. The superficadntal layers were more
mineralized at the detained tooth wear comparatit@lphysiological one, but
increase of dentine density had a focal character.

From the data of the study of structural-functiosi@te of bone tissue it
was set the enhanceable mineral bone density botmandible and peripheral

areas of skeleton at the patients with patholodgmath wear as compared to the



groups of physiological and detained ones. Vicesadhe detained tooth wear
was characterized by the destructive changes inaleolar bone and
phenomenon of osteopenia in the whole skeletonsTtha average index of
mineral bone density (BMD) in the group of physgitml tooth wear was
0,61+0,22 g/sf) detained one — 0,57+0,20 gfsrand pathological one —
0,63+0,23 g/sih (p<0,05), that corresponded fully to the speed ofastiund
along mandible, which was evened 3465+30,0 m/s,083®,7 m/s and
3563+37,2 m/s accordingly<€0,05), and also along proximal areas of elbow
bones (3187+29,7 m/s, 3060+36,4 m/s, 3290+38,0 1s3,05). Prevalence of
the phenomenon of osteopenia in skeleton accordirgriterion under
physiological tooth wear was 23,3t7,7%, detainede oA 28,6+8,5%,
pathological one — 18,246,7%pX0,05). The obtained results allowed
concluding about the increase of mineral densithafl tissues in an organism
at pathological tooth wear. Probably disturbancestoficture of enamel and
dentine takes place from outside, due to violatadnsalivary function of
mineralization.

Indeed at the pathological tooth wear the biochamanalysis of the
mixed saliva showed diminishing gfH on 11,4+4,0% from the level of
physiological tooth wearp&0,05) which was registered in the absence of
reliable changes of maintenance of calcium and gitrsis. That was able to
cause the disturbance of processes of remineinalizaind erosive defeat of
enamel which became vulnerable to the abrasionul&meously at the patients
with detained tooth wear under periodontal disetlse® was 3,5+2,3% growth
of salivarypH (p>0,05). It could improve the mineralization projestof saliva
because of increase of hydroxyapatite supersatgrdegree, nevertheless in the
end it resulted forming dental plaque and progngssiflammatory-dystrophic
signs in the periodontium.

The effect of the experiment confirmed the role afid factor in

development of pathological tooth wear. It was #ett the wear of dental



crowns increased in a sour medium comparativell ngutral and alkaline ones
(the loss of hard tissues was 40,0+5,6 mg agaih&t4,8 mg and 23,6+5,0 mg
accordingly, p<0,05). Diminishing of pH-value promoted tooth wearhile
alkalization didn’t influence on the process. Mamneensive wear of teeth with
pathological wearin vivo under neutralpH (36,1+5,9 mgs,p>0,05) was
explained by abnormal structure of enamel and denti

In search of source of surplus acid at pathologicath wear we paid
attention to oral microbiocenosis — acidogeSieptococcus which produced
90% general acid ankelicobacter pylori which vital functions was related to
the sour environment. From results of the conduct=garch we didn’'t set
statistically reliable differences between the antaf Streptococcus in patients
with physiological, detained and pathological toatkar and on a sexual sign.
The general pool o8reptococcus in saliva at physiological tooth wear was
(1,9+0,5) -16 CFU/mI, at detained one — (1,1+0,4)" TFU/ml, at pathological
one — (1,8+0,4)- ’0CFU/ml (>0,05). Thus the bacterioscopic study specified
on an absence of communications between the amoiumiral acidogenic
microflora and form of tooth wear, that denied slubstantial role of microbial
factor in the progress of erosive-abrasive lodsanfl dental tissues.

At the same time for patients with pathologicalttowear by comparison
to the groups of the detained and physiologicalsoHelicobacter pylori
infection was more frequent on the mucous membadn®ngue (30,3+£8,0%
against 14,3+6,6% and 10,0+5,5%0,05) and in saliva (15,1+6,2% against
10,745,8% and 6,7+4,6%<0,05). It means thdtlelicobacter pylori, exposed
in scrapes from the tongue, can be used as a mafked decrease in oral
cavity, which assisted the excessive abrasion afmeh Similar localization of
microorganism testified the regurgitation of gastrcontent because of
gastroesophageal reflux. The current of erosivasabe process in enamel and

dentine for such patients had progressive character



Conclusion. Generalization of the results of the clinical-ladtory
investigations has allowed creating the own worldngception of pathological
tooth wear’'s genesis among persons younger 40 péhir#ts scientific novelty
consists of our expansion of the process’ desonptas «wear + abrasion +
erosion». We have complemented it by such a detetme as the structural
state of hard tissue of tooth and periodontiumartipular the mineral density of
alveolar bone. We have supposed their decisionevalupathogenesis of the
disease.

Primary poor stability of periodontal tissues @& gecondary violation
caused by inflammatory-dystrophic processes care@ase mobility of teeth.
Sliding diminishes wear of occlusial surfaces. @a tontrary in the case of
hardy periodontium the masticatory loading is maiglven on hard dental
tissues that results rapid tooth wear. This probassa latent long current and
there is an abrasive wear in its basis.

The progressive character of the disease is giyearisive component
conditioned caused different etiologic factors f{gamtestinal pathology,
general metabolic acidosis etc.). The deficit ognmesium plays the important
role even under the sufficient calcination. Hefg itecessary to consider as a
scray reaction on acidosis of organism of differgehesis, because one of
functions of hard tissues (bone and dental) is teaance of homoeostasis of
biological mediums (blood and saliva).

In practice during the examination of patients wg#thological tooth
wear under age 40 years the primary attention babet spared «erosive
component» which determines progressing currenisgfase. In anamnesis it's
needed to exclude gastro-intestinal pathologyistreal harmful factors, abuse
of the refined carbohydrate food and acid drinks €he biochemical study of
saliva directed on establishing the level of agichihd the maintenance of
magnesium and microscopic revealingHslicobacter pylori infection in oral

cavity are effective methods of early diagnostiéspmogressing current of



erosive-abrasive loss of enamel and dentine. ThkRopganetic treatment of
disease has to include the traditional chart ofimemalization complemented
with the preparations of magnesium. The treatmasttb add the reception of
polyvitaminic complexes and the rational balancfegd which foresees the

removal of acid food overload.



