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Rezumat

Scopul prezentei lucréri a fost studierea
relatiei dintre afectarea prin carie dentard si
markerii metabolismului fosfocalcic la copiii
cu maladii severe ale sistemului nervos central
(SNC) provocate de hipoxia perinatala. Mate-
riale si metode. Pentru a evidentia impactul
dereglirilor de metabolism asupra suscepti-
bilitédtii la carie dentard a copiilor cu maladii
severe a SNC au fost studiati markerii biochi-
mici ai proceselor redox, metabolismului osos
si fosfocalcic in serul sangvin si fluidul oral
(FO). Rezultate. Studiul a depistat tulburarea
cronicd a proceselor redox, metabolismului
fosfocalcic la nivel de macroorganism si local
care influenteazd semnificativ gradul de afec-
tare prin carie dentard a copiilor cu patolo-
gie severd a SNC confirmate prin: majorarea
nivelului lactatului si activitatii LDH; activi-
tatea redusd a fosfatazei alcaline termolabile
(FATL) in serul sangvin si in FO, precum si
cresterea statistic semnificativd a activitaii
fosfatazei acide tartratrezistente (FATR) in
serul sangvin; sciderea statistic semnificati-
va, sub limitele normei, a nivelului Ca, Mg si
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Summary

The purpose of this paper was to study the
relationship between dental caries damage
and markers of phosphocalcic metabolism
in children with severe diseases of the central
nervous system (CNS) caused by perinatal
hypoxia. To highlight the impact of metabolic
disorders on the susceptibility to dental car-
ies of children with severe CNS disease, were
studied the biochemical markers of redox
processes, bone and phosphocalcic metabo-
lism in blood serum and oral fluid (OF). The
study found a chronic disorder of redox pro-
cesses, phosphocalcic metabolism at the mac-
ro and local level that significantly influences
the degree of dental caries of children with
severe CNS pathology confirms by: increased
lactate level and lactate dehydrogenase (LDH)
activity; reduced thermolabile alkaline phos-
phatase (TLAP) activity in the blood serum
and OF as well as a statistically significant
increase in tartrate-resistant acid phospha-
tase (TRAP) activity in the blood serum as
the statistically significant decrease, below the
norm, of the level of Ca, Mg and vitamin D in
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vitaminei D, in serul sangvin precum si redu-
cerea semnificativd a raportului Ca/Pi in FO.
Concluzii: Depistarea la copiii cu maladiile
SNC provocate de hipoxie perinatald a unor
factori importanti de risc carios si indicatori
ai evolutiei agresive a CD precum cresterea
concentratiei produselor glicolizei anaerobe si
dereglarea metabolismului fosfocalcic, impu-
ne aprofundarea studiilor interdisciplinare si
abordarea complexa in planificarea masurilor
cariopreventive, elaborate de echipe poliva-
lente de medici specialisti.

Cuvinte cheie: carie dentard, risc carios,
preventia cariei dentare.

Introducere

Nivelul de afectare prin carie dentard (CD) re-
prezinta unul dintre indicatorii majori de apreciere
a starii de sanatate a populatiei si eficientei asistentei
medico-sanitare din tard [1-4]. Fiind semnalatd din
timpurile cele mai vechi, cu progresul civilizatiei afec-
tarea populatiei prin CD a crescut semnificativ, fiind
consideratd afectiunea cu cea mai indelungatd durata
de evolutie in viata omului, intalnita cu o prevalenta
si incidenta inalta in toate regiunile globului, ceea ce ii
confera un caracter endemo-epidemic [5-7].

Afectarea prin CD a copiilor cu patologie severa
a sistemului nervos cental (SNC) a fost obiectul stu-
diilor intreprinse in diverse tdri ale lumii, totodats,
datele prezentate de diferiti autori sunt foarte varia-
te. Astfel, conform rezultatelor cercetarilor, indicele
de prevalentd (IP) a CD la copiii cu nevoi speciale
variaza semnificativ, de la 20,2% pana la 94,7%, la
copiii cu patologie severa a SNC fiind estimate cele
mai ridicate valori — de la 83,8% pand la 97,37% [8-
32]. Diéguez-Pérez M. si coaut., 2016, in urma unui
studiu amplu de sinteza au semnalat activitatea cari-
oasd intensd, aparitia cavitatilor multiple, distrugerea
totala a partii coronare a dintilor frontali ai maxila-
rului superior si perturbarea termenilor de eruptie a
dintilor la copiii cu paralizie cerebrala infantila (PCI)
[10].

Zhou N. si coaut., 2017, au mentionat impactul
direct asupra patologiei aparatului dentomaxilar a
afectdrii perinatale a SNC si a tulburdrilor severe ale
metabolismului osos [9]. Bono6yes B., 2017, a sta-
bilit relatia dintre frecventa inaltd a CD si caracterul
complex al tulburérilor functionale [18]. Cresterea
indicilor de morbiditate prin CD la persoanele mala-
diile SNC, dupa opinia mai multor autori, ar putea fi
influentatd de intarzierea in dezvoltarea intelectuala,
reducerea functiilor congnitive, senzoriale si de co-
ordonare motorie care afecteaza igienizarea cavitatii
orale, ingrijirile profesionale, particularitatile ali-
mentatiei [21-17, 19-37], precum si inegalitatea soci-
ald [24, 29, 30-33]. Totodatd, unii autori mentioneaza
un nivel mai scizut de afectare prin CD la copiii cu
sindromul Down, deficiente de vaz si auz, compara-
tiv cu subiectii sdndtosi [8, 10, 16, 25, 33, 34].

the blood serum as well as the significant re-
duction of the Ca/Pi ratio in OF. Conclusions:
the detection in children with CNS diseases
caused by perinatal hypoxia of important car-
ies risk factors and indicators of aggressive
evolution of DC such as increased concentra-
tion of anaerobic glycolysis products and dis-
orders of phosphocalcic metabolism, requires
the deepening of interdisciplinary studies and
the complex approach in the planning of pre-
ventive measures, developed by multipurpose
teams of specialists.

Keywords: dental caries, caries risk, pre-
vention of dental caries.

Introduction

The level of damage caused by dental caries (DC)
is one of the major indicators for assessing the health
of the population and the efficiency of health care in
the country [1-4]. It has been reported since ancient
times, with the progress of civilization the damage to
the population by DC has increased significantly, be-
ing considered the disease with the longest evolution
in human life, encountered with a high prevalence
and incidence in all regions of the globe, which gives
it a endemic-epidemic character [5-7].

DC damage in children with severe central ner-
vous system (CNS) pathology has been the subject
of studies conducted in various countries around the
world, at the same time, the data presented by differ-
ent authors are very varied. Thus, according to the
research results, the prevalence index (PI) of DC in
children with special needs varies significantly, from
20.2% to 94.7%, in children with severe CNS pathol-
ogy being estimated the highest values — of at 83.8%
to 97.37% [8-32]. Diéguez-Pérez M. et coauthors,
2016, following an extensive synthesis study, report-
ed intense carious activity, the appearance of multiple
cavities, total destruction of the coronary part of the
front teeth of the upper jaw and disturbance of the
eruption of teeth in children with paralysis infantile
cerebral palsy (ICP) [10].

Zhou N. et coauthors, 2017, mentioned the direct
impact on the pathology of the dentomaxillary appa-
ratus of perinatal CNS damage and severe disorders
of bone metabolism [9]. Bono6yes B., 2017, estab-
lished the relationship between the high frequency of
DC and the complex nature of functional disorders
[18]. The increase in CD morbidity rates in people
with CNS diseases, according to several authors,
could be influenced by the delay in intellectual devel-
opment, reduction of cognitive, sensory and motor
coordination functions that affect oral hygiene, pro-
fessional care, dietary particularities [21- 17, 19-37],
as well as social inequality [24, 29, 30-33]. At the
same time, some authors mention a lower level of CD
damage in children with Down syndrome, visual and
hearing impairments, compared to healthy subjects
[8, 10, 16, 25, 33, 34].


https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28627071

Extinderea in timp a perioadei de formare a or-
ganului dentar majoreazd probabilitatea actiunii
unor factori patologici si de risc variati, ereditari,
congenitali si dobanditi, care influenteazd starea de
sanatate orala a copiilor s.a. [9, 10, 18, 23, 26, 28,
31]. S-a supozitionat cd factorii patologici, care pro-
voacd maladiile psihosomatice, ar influenta si starea
de sanatate a cavitatii orale a copiilor [9, 10, 23, 31,
37]. In urma studiilor clinice, la pacientii cu mala-
dii ale sistemului nervos cental (SNC) provocate de
hipoxie perinatala s-a constatat tulburarea procese-
lor bioenergetice care, conform opiniei mai multor
autori, perturbeaza aprovizionarea celulei cu energie.
Conform opiniei mai multor autori, dereglérile me-
tabolismului perturbeaza aprovizionarea celulei cu
energie, ceea ce provoaca afectiuni polisistemice, cu
implicarea organelor si tesuturilor energodependen-
te: SNC, sistemului muscular i organelor endocrine.
Pentru aceste maladii sunt specifice tulburari grave
de dezvoltare si de crestere a organismului, soldate
frecvent cu mortalitate infantild sau dizabilitate seve-
rd la copii [39-44].

In caz de boli sistemice, asociate cu sindromul de
hipoxie in perioadele de crestere a copilului, riscul de
instalare a modificarilor patologice in tesuturi, carac-
terizate de cresterea activitatii proceselor de glicoliza
anaerobd cu intensificarea formarii acidului lactic,
este sporit [39, 41, 44]. Fenomene similare se produc
si in fesuturile dentare aflate in proces de dezvoltare
[45], celulele glandelor salivare, generdnd o situatie
cariogend [45-47].

Desi mai multi autori in urma studiilor clinice au
semnalat cresterea afectarii prin carie dentara si a ca-
zurilor de hipomineralizare a smalfului la copiii cu
maladii ale SNC provocate de hipoxie perinatald [45-
49], rolul tulburérilor metabolismului fosfocalcic, in
special al proceselor bioenergetice, in declansarea
procesului carios nu au fost suficient studiate, iar sta-
bilirea acestuia va permite elaborarea unor noi strate-
gii de prevenire si de tratament al patologiei dentare.

Scopul lucrarii

Studierea relatiei dintre afectarea prin carie den-
tard si markerii metabolismului fosfocalcic la copiii
cu maladii severe ale sistemului nervos central pro-
vocate de hipoxia perinatald.

Materiale si metode

Lucrarea a fost efectuatd in cadrul Catedrei de
chirurgie oro-maxilo-faciala pediatrica si pedodon-
tie ,Jon Lupan’a IP USMF ,Nicolae Testemitanu”
Pentru realizarea scopului trasat a fost realizatd o
cercetare cliica de tip caz-martor. Pentru a evidentia
impactul dereglérilor de metabolism asupra suscep-
tibilitatii la carie dentard a copiilor cu maladii severe
ale SNC au fost studiati markerii biochimici ai pro-
ceselor redox si metabolismului fosfocalcic in serul
sangvin si fluidul oral (FO) la un esantion de 1272 de
copii cu varste cuprinse intre 1 si 18 ani, repartizati in
2 loturi identice dupa structurd. Astfel, lotul de cerce-

The extension in time of the period of forma-
tion of the dental organ increases the probability of
the action of various pathological and risk factors,
hereditary, congenital and acquired, which influ-
ence the oral health of children, etc. [9, 10, 18, 23,
26, 28, 31]. It was assumed that pathological factors,
which cause psychosomatic illnesses, would also in-
fluence the health of the children’s oral cavity [9, 10,
23, 31, 37]. Clinical trials have shown that patients
with central nervous system (CNS) disease caused
by perinatal hypoxia have been found to be disrupt-
ing bioenergetic processes that, according to several
authors, disrupt the cell’s energy supply. According
to several authors, metabolic disorders disrupt the
cell’s energy supply, which causes polysystemic dis-
orders, involving energy-dependent organs and tis-
sues: CNS, muscular system and endocrine organs.
These diseases are specific to severe developmental
and growth disorders of the body, often resulting in
infant mortality or severe disability in children [39
— 44].

In the case of systemic diseases, associated with
hypoxia syndrome during the growth of the child,
the risk of pathological changes in the tissues, char-
acterized by increased activity of anaerobic glycolysis
processes with increased lactic acid formation, is in-
creased [39, 41, 44]. Similar phenomena occur in the
developing dental tissues [45], the cells of the salivary
glands, generating a cariogenic situation [45-47].

Although several authors in clinical trials have re-
ported an increase in tooth decay damage and cases
of enamel hypomineralization in children with CNS
disease caused by perinatal hypoxia [45-49], the role
of phosphocalcic metabolism disorders, especially
bioenergetic processes, in the onset of the caries pro-
cess has not been sufficiently studied, and its estab-
lishment will allow the development of new strategies
for the prevention and treatment of dental pathology.

Purpose of this paper

To study the relationship between dental car-
ies and markers of phosphocalcic metabolism in
children with severe central nervous system disease
caused by perinatal hypoxia.

Materials and methods

The work was performed within the Department
of Pediatric Oro-Maxillofacial Surgery and Pedodon-
tics ,Ilon Lupan” of PI ,,Nicolae Testemitanu” State Uni-
versity of Medicine and Pharmacy (SUMPh). In order
to achieve the stated goal, was performed a case—con-
trol clinical research. In order to highlight the impact
of metabolic disorders on the susceptibility to dental
caries of children with severe CNS disease, the bio-
chemical markers of redox processes and phospho-
calcic metabolism in blood serum and oral fluid (OF)
were studied in a sample of 1272 children aged 1 and
18 years, divided into 2 identical lots by structure.
Thus, the L, research group consisted of 636 children
with severe CNS pathology, and the L control group
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tare L, a fost constituit din 636 de copii cu patologie
severd a SNC, iar lotul martor L,— din 636 de copii
conventional sindtosi.

Criteriile de selectare a copiilor in studiu: varsta
1- 18 ani, subiecti maladii severe ale SNC, acordul
informat al parintilor sau reprezentantilor legali.

Criteriile de excludere a copiilor din studiu: lipsa
acordului informat al périntilor sau reprezentantilor
legali pentru participarea in studiu, fluoroza dentara.

Metode clinice de cercetare. Colectarea datelor
s-a efectuat prin aplicarea instrumentelor conform
chestionarelor pentru inregistrarea statutului oral
propuse de OMS (WHO Oral Health Questionnaire
for Children, 2013) [2]. Au fost estimati indicii de ex-
perienta carioasa (indicele de prevalentd a CD (IP) si
indicii co, cos, COA, COAS, COA+co, COAS+cos).

Metode paraclinice de cercetare. Metode biochi-
mice de cercetare a serului sangvin. Analizele serului
sangvin au inclus determinarea markerilor metabo-
lismului fosfocalcic si evaluarea hipoxiei la copiii cu
patologie severa a SNC si cei conventional sdnatosi.
Sangele venos a fost colectat dimineata, a jeun, cu o
seringd de 5 ml, apoi trecut in eprubete si transportat
la Laboratorul Stiintific de biochimie al USMF ,,Ni-
colae Testemitanu” (pentru cercetari biochimice), di-
rector, dr. hab. in stiinte medicale, V. Gudumac si la
Laboratorul stiintific de reproducere umana si inves-
tigatii imunochimice a IMSP IMC (pentru investiga-
tii imunologice) in primele 3 ore dupa colectare. Se-
rul sangvin s-a congelat si s-a péstrat la temperatura
de -40° C, fiind utilizat ulterior in calitate de material
biologic pentru investigatiile biochimice.

Metode biochimice si biofizice de cercetare a flui-
dului oral. Pentru efectuarea studiilor biochimice si
biofizice fluidul oral (FO) s-a colectat nestimulat, di-
mineata a jeun, in eprubete de plastic sterile care au
fost transportate in Laboratorul Stiintific de biochi-
mie al USMF ,Nicolae Testemitanu”

Markerii metabolismului osos si fosfocalcic. Me-
todele traditionale de determinare a Ca**, Mg** sia Pi
nu sunt suficient de informative pentru diagnosticul
precoce al afectiunilor stomatologice, deoarece siste-
mul osos mentine nivelul relativ echilibrat al Ca?* si
Pi (fosfatii anorganici) din serul sangvin. Totodats,
fosfatazele acida tartratrezistentd si alcalind termo-
labila, sunt indici specifici, sensibili si informativi
(continutul lor se modifica la cele mai mici schimbéri
in tesutul osos) [50-55]. Evaluarea complexa a indi-
catorilor metabolismului osos si fosfocalcic (dozarea
Ca, Pi, fosfatazei acide tartratrezistente si alcaline
termolabile) s-a realizat cu seturile standard EliTech
(Franta), in conformitate cu recomandarile elabora-
te de Gudumac V. si coaut., 2010 [51]. Dozarea os-
teocalcinei s-a efectuat imunoenzimatic (ELISA) cu
testul DSL-10-7600 ACTIVE Human Osteocalcin
Enzyme-linked Immolunosorbent Assay produs de
Diagnostic Systems Laboratories Inc. (SUA), iar de-
terminarea activitagii lactatdehidrogenazei si lacta-
tului prin metoda spectrofotometrica (cineticd) [52].

Metode microbiologice de cercetare a biofilmului

— 636 conventionally healthy children.

Selection criteria for children under study: age
1-18 years, subjects with severe CNS disease, in-
formed consent of parents or legal representatives.

Criteria for excluding children from the study: lack
of informed consent of parents or legal representa-
tives to participate in the study, dental fluorosis.

Clinical research methods Data collection was
performed by applying the tools according to the
questionnaires for recording oral status proposed
by the WHO (WHO Oral Health Questionnaire for
Children, 2013) [2]. Carious experience indices were
estimated (DC (PI) prevalence index and dft, dfs,
DMFT, DMFS, DMFT+ dft, DMFS+ dfs indices).

Paraclinical research methods. Biochemical blood
serum research methods. Blood serum tests included
the determination of markers of phosphocalcic me-
tabolism and the assessment of hypoxia in children
with severe CNS pathology and those who are con-
ventionally healthy. The venous blood was collected
in the morning on an empty stomach with a 5 ml sy-
ringe, then passed into test tubes and transported to
the Scientific Laboratory of Biochemistry of ,, Nicolae
Testemitanu” State University of Medicine and Phar-
macy (director, Dr. hab., V. Gudumac) in the first 3
hours after collection. The blood serum was frozen
and stored at —40°C, and was later used as a biologi-
cal material for biochemical investigations.

Biochemical and biophysical methods for oral fluid
research. In order to perform biochemical and bio-
physical studies, the oral fluid (OF) was collected
unstimulated, in the morning on an empty stomach,
in sterile plastic tubes that were transported to the
Scientific Biochemistry Laboratory of ,Nicolae Tes-
temitanu” SUMPh.

Markers of bone and phosphocalcic metabolism.
Traditional methods for determining Ca’* Mg? *
and Pi are not sufficiently informative for the early
diagnosis of dental conditions, because the skeletal
system maintains a relatively balanced level of Ca2 +
and Pi (inorganic phosphates) in the blood serum. At
the same time, the thermosetting acid and alkaline
tartrate-resistant phosphatases are specific, sensi-
tive and informative indices (their content changes
at the slightest changes in the bone tissue) [50-55].
The complex evaluation of bone and phosphocalcic
metabolism indicators (dosing of Ca, Pi, tartrate-re-
sistant acid phosphatases and thermolabile alkalis)
was performed with standard EliTech sets (France),
according to the recommendations developed by
Gudumac V. et coauthors., 2010 [51]. Osteocalcin
dosing was performed enzyme-linked immunosor-
bent assay (ELISA) with the DSL-10-7600 ACTIVE
Human Osteocalcin Enzyme-linked Immolunosor-
bent Assay by Diagnostic Systems Laboratories Inc.
(USA), and the determination of lactate dehydroge-
nase and lactate activity by the spectrophotometric
(kinetic) method [52].

Microbiological methods for dental biofilm re-
search. The research was performed in the Diag-



dentar. Cercetdrile au fost efectuate in Laboratorul
de diagnostic ,Micromed”, sectia de microbiologie.
Materialul colectat a fost plasat intr-un mediu special
si transportat in decurs de 1 ora in laborator, unde
a fost cultivat pe medii de culturd gelozd-sange. Au
fost aplicate si tehnici de insamantare cu izolarea
agentului microbian in cultura pura. Culturile au
fost plasate intr-un incubator la 37°C timp de 24-72
ore. Identificarea culturilor pure de microorganisme
izolate pe medii nutritive din biofilmul dentar s-a
efectuat pe baza proprietatilor morfologice, tincto-
riale, culturale si biochimice. Identificarea bacterii-
lor din grupul Streptococcus viridans (Streptococcus
mutans, Streptococcus mitis, Streptococcus sobrinus,
Streptococcus gordonii, Streptococcus salivarius s.a.) a
fost efectuatd cu utilizarea sistemului automat Vitek2
(bioMérieux) [56].

Cercetarile au fost aprobate de Comitetul de etica
a cercetarii al USMF ,,Nicolae Testemitanu” (aviz po-
zitiv din 14.11.2011) si a fost realizat in conformitate
cu cerintele etice.

Rezultate si discutii

Subiectii luati in observatie sunt nativi si rezidenti
in Republica Moldova. Rezultatele analizei statistice
denotd ca 50,95+1,98% dintre copii sunt de varstd
scolard medie, 28,30+1,79% de vérsta scolard prima-
rd si 20,75+1,61% prescolard. Repartitia copiilor pe
grupe de varsta corespunde perioadelor caracterizate
de cresterea riscului carios.

Din numarul total de copii examinati au prevalat
numeric baietii — 55,35+1,97%, comparativ cu fete-
le — 44,65+1,97%, frecventa cazurilor de dizabilita-
te fiind mai mare la baieti. Copiii din ambele loturi
locuiau in conditii similare, majoritatea fiind plasati
in institutii rezidentiale, provenind din familii social-
vulnerabile sau cu o stare materiald nefavorabila. Re-
partitia copiilor in loturi a fost identica dupa varsta,
gen si mediul de trai (x’=0,61, gl=4, p>0,05).

Starea de sdndtate a copiilor din lotul de cerce-
tare (L)) a fost evaluatd de specialistii in domeniul
neurologiei pediatrice. Astfel, la toti copiii au fost
stabilite deficiente intelectuale (100,0+0,0%), la
84,91+1,42% din subiecti fiind asociate cu deficien-
te senzitive si motorii. Majoritatea copiilor inclusi in
studiu (70,13+1,82%) sufereau de dizabilititi severe,
erau {intuifi la pat si necesitau ingrijiri speciale. La
29,87+1,82% dintre subiecti au fost stabilite defi-
ciente accentuate, acesti copii nefiind capabili sa se
autodeserveasca si sa efectueze de sine statator igi-
enizarea cavitdtii orale. Retardare mintald profunda
a fost stabilitd la 39,62+1,94% dintre copii, severd la
35,54+1,89% si moderatd la 24,84+1,71%. Cele mai
frecvente maladii ale SNC au fost: retardarea mintald,
PCI, sindromul Down, asociate la majoritatea copii-
lor cu epilepsie sau sindrom epileptic.

PCI a fost stabilitd la 48,11+1,98% dintre copii, cu
forme spastice de PCI fiind diagnosticati 89,9+1,72%
dintre subiecti, cu PCI diskineticd 6,86+1,45, cu PCI
ataxicd 2,26+0,85% si cu PCI mixta 0,98+0,52%.

nostic Laboratory ,,Micromed®, Department of Mi-
crobiology. The collected material was placed in a
special medium and transported within 1 hour to
the laboratory, where it was cultured on blood-agar
culture medium. Inoculation techniques were also
applied with the isolation of the microbial agent in
pure culture. The cultures were placed in an incuba-
tor at 37 ° C for 24-72 hours. The identification of
pure cultures of microorganisms isolated on nutrient
media from dental biofilm was performed based on
morphological, tinctorial, cultural and biochemical
properties. The identification of bacteria from the
group Streptococcus viridans (Streptococcus mu-
tans, Streptococcus mitis, Streptococcus sobrinus,
Streptococcus gordonii, Streptococcus salivarius,
etc.) was performed using the automatic system Vi-
tek2 (bioMérieux) [56].

The research was approved by the Research Eth-
ics Committee of ,Nicolae Testemitanu” SUMPh
(positive opinion of 14.11.2011) and has been made
in accordance with ethical requirements.

Results and discussions

The subjects observed are natives and residents of
the Republic of Moldova. The results of the statistical
analysis show that 50.95+1.98% of the children are of
average school age, 28.30£1.79% of primary school
age and 20.75%1.61% of pre—school. The distribution
of children by age groups corresponds to the periods
characterized by an increased risk of caries.

Of the total number of children that was exam-
ined, boys prevailed numerically — 55.35+1.97%,
compared to girls — 44.65+£1.97%, the frequency of
cases of disability being higher in boys. The children
from both groups lived in similar conditions, most of
them being placed in residential institutions, coming
from socially vulnerable families or with an unfavor-
able material condition. The distribution of children
in groups was identical according to age, gender and
living environment (x*=0.61, gl=4, p>0.05).

The health of the children in the research group
(L,) was assessed by specialists in the field of pediatric
neurology. Thus, intellectual deficiencies were estab-
lished in all children (100.0+£0.0%), in 84.91+1.42% of
the subjects being associated with sensory and motor
deficiencies. Most of the children included in the study
(70.13+£1.82%) suffered from severe disabilities, were
bedridden and needed special care. In 29.87+1.82% of
the subjects, were established severe deficiencies, these
children not being able to self-serve and perform
oral hygiene on their own. Deep mental retardation
was established in 39.62+1.94% of children, severe in
35.54+1.89% and moderate in 24.84+1.71%. The most
common CNS diseases were: mental retardation, ICP,
Down syndrome, associated with most children with
epilepsy or epileptic syndrome.

ICP was established in 48.11+1.98% of chil-
dren, with spastic forms of ICP being diagnosed
89.9+1.72% of subjects, with dyskinetic ICP
6.86+1.45, with ataxic ICP 2, 26+0.85% and with
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Epilepsia (sau sindromul epileptic) a fost stabilitd la
64,15+1,9% dintre subiectii luati in studiu, cei mai
mulfi prezentdnd crize generalizate tonico-clonice
(43,09+2,45%), partiale complexe cu generaliza-
re secundard (21,81+2,04), partiale simple motorii
(18,09£1,91%) sau partiale complexe (17,01+1,49%).
La 64,15+1,9% dintre copiii cu dizabilitati au fost
identificate si alte maladii asociate congenitale ale
SNC (hidrocefalie, microcefalie, encefalopatie, sin-
dromul epileptic, miopatie s.a.). Majoritatea copi-
ilor (84,59+1,43%) sufereau de dizabilitdti asoci-
ate: motorii (69,18+1,83%), auditive si de vorbire
(49,69+1,98%), vizuale (47,8+1,98%). Sindromul
Down a fost diagnosticat la 15,72+1,44% dintre copii.

Astfel, la copiii din lotul L cele mai frecvente
maladii ale SNC au fost retardarea mintald, parali-
zia cerebrald infantild si sindromul Down, asociate
la majoritatea copiilor (64,15+1,9%) cu epilepsie sau
sindrom epileptic. Starile convulsive au fost depistate
la copiii cu afectiuni pre- si perinatale ale sistemului
nervos — tulburari ischemice hipoxice ale SNC, he-
moragii intracraniene, malformatii cerebrale, infectii
intrauterine s.a. La copiii cu PCI si epilepsie au fost
semnalate paroxisme convulsive si tulburéri perinata-
le ale sistemului nervos: encefalopatii hipoxice ische-
mice, hemoragii intracraniene si
leucomalacie  periventriculara. 90
Copiii cu intirziere in dezvolta- 80
rea fizicd prezentau cardiomio-
patii, mialgii, tolerant scizuta la
efort fizic, dispnee si adinamie. 60
S-au depistat frecvent simptome 54
cerebrale precum excitabilitate si
iritabilitate alternata cu perioa- 40
de de somnolentd, tegumentele 30
fiind palide din cauza hipoxiei
tisulare.

Analiza ampl a rezultatelor 10
nivelului de morbiditate prin
CD a evidentiat decalajul dintre =Ll
indicatorii de experienta carioa-
sa la copiii cu maladii ale SNC
si cei conventional sindtosi.
Astfel, prin estimarea IP a ¢
cariei dentare la copiii luati
in studiu s-au estimat vari-
atii considerabile ale acestui 4
indicator in functie de varsta,
tipul si severitatea patologi-
ei SNC si maladiilor asoci-
ate. Prevalenta CD la copiii
cu maladiile SNC a fost cu
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2,14=0,073%*#

1.48+0,061

=]

79,4+0,84%, t=17,317, p<0,001

Fig. 1. Prevalenta cariei dentare la copii
Fig. 1. Prevalence of dental caries in children

4,92+0,099%*+*

mixed ICP 0.98+0.52%. Epilepsy (or epileptic syn-
drome) was established in 64.15+1.9% of the subjects
studied, most with generalized tonic-clonic seizures
(43.09+2.45%), partial complexes with secondary
generalization (21.81+2.04), partly simple motor
(18.09£1.91%) or partly complex (17.01£1.49%). In
64.15+1.9% of children with disabilities were iden-
tified other congenital associated diseases of the
CNS (hydrocephalus, microcephaly, encephalopa-
thy, epileptic syndrome, myopathy, etc.). Most chil-
dren (84.59+1.43%) suffered from associated dis-
abilities: motor (69.18+1.83%), hearing and speech
(49.69£1.98%), visual (47.8£1.98%). Down syn-
drome was diagnosed in 15.72+1.44% of children.

Thus, of the children in group L, the most com-
mon diseases of the CNS were mental retardation,
infantile cerebral palsy and Down syndrome, associ-
ated with most children (64.15+£1.9%), with epilepsy
or epileptic syndrome. Seizures have been reported
in children with pre- and perinatal disorders of
the nervous system — hypoxic ischemic CNS dis-
orders, intracranial bleeding, brain malformations,
intrauterine infections, etc. of the children with ICP
and epilepsy have been reported paroxysms convul-
sions and perinatal disorders of the nervous system:
ischemic hypoxic encephalopa-
thies, intracranial bleeding and
periventricular  leukomalacia.
Children with a delay in physi-
cal development had cardiomy-
opathies, myalgia, low tolerance
to physical effort, dyspnea and
adinamie. Were frequently found
brain symptoms such as excit-
ability and irritability alternate
with periods of sleepiness, the
skin being pale due to tissue hy-
poxia.

Extensive analysis of DC
morbidity results revealed a
gap between indicators of cari-
ous experience in children with

CNS disease and convention-

y=1,8521e03165x allY hea.ilthy ones. Thus, by

R =0,5302 estimating the PI of dental
P caries in the children stud-
L-="A03£0,083%**  jed, considerable variations
of this indicator were esti-
mated depending on the age,
type and severity of CNS
pathology and associated
diseases. The prevalence of

56,49=1,02%

ml0

2,580,077

22,9141,23% mai mare com- ° 8 S0 Alkco COA DC in children with CNS

parativ cu copiii conventional m— | inia de trend Ly, was  22.91+1.23%  higher

sandtosi (Figura 1). Valorile _—L) Comparativ cu Ly ***- p<0,001 compared to conventionally

maxime ale IP au fost inre- dft DMFT+dft DMFT healthy children (Figure 1).
The trend line L,

gistrate la copiii cu defici-
ente intelectuale si multiple
(82,71+0,79%).

Valorile indicatorilor

compared 1o the Lg ***- p<0,001

Fig. 2. Indicatorii de experienta carioasa la copii
Fig. 2. Indicators of carious experience in children

Maximum values of PI were
recorded in children with
intellectual and multiple dis-
abilities (82.71+0.79%).



de experientd carioasa au 449,57
fost majorate statistic sem- 4

nificativ la copiii cu mala- 44

diile SNC, reprezentand: 359
€0=2,14+0,073 (t=6,896, 100

p<0,001) in dentitia temporard, 2s0
COA=4,03+0,088 (t=24,953, 200

p<0,001) in cea permanen- 150

ta si  COA+c0=4,92%0,099 100

(t=18,588, p<0,001) in mixta, 50

comparativ cu co=1,48+0,061, © ———
COA=1,56+0,046 si A
COA+c0=2,58+0,077, re-

spectiv la copiii conventional
sandtosi. Linia de trend a in-
dicatorilor de experienta cari-
oasd indicd o eventuald cres-
tere semnificativi a acestora 2.5 2.08
la copiii din lotul de cercetare
(L,) (Figura 2) si atenfioneazd
asupra necesitatii aplicarii me-
todelor de prevenire a afecfiu- | 5
nilor dentare.

Semnele clinice de hipoxie
tisulard observate la examenul
clinic au fost confirmate de re-
zultatele analizei biochimice a
serului sangvin, care au arétat o
crestere a concentratiei produ-
selor glicolizei anaerobe. Ast-
fel, la copiii cu maladii psiho-
somatice accentuate si severe
s-a depistat cresterea activitatii
lactat dehidrogenazei (LDH)
de la 392,21+£17,033 U/L pana
la 484,63+3,875 U/L, valorile
medii fiind de 449,57+5,987
U/L, p<0,001, depésind de 1,35 ori valorile maxime
normale (N LDH=120-332 U/L) (Figura 3). Majorat
semnificativ a fost si nivelul de lactat (comparativ cu
valorile normale 1-1,7 mmol/l) care varia in limitele
1,91+0,005 mmol/l — 2,139+0,031 mmol/l, p<0,001
(Figura 2).

Cele mai ridicate valori ale indicatorilor glicoli-
zei anaerobe au fost semnalate la copiii cu epilepsie
sau cu sindrom epileptic, PCI, inclusiv la subiectii
carora s-a administrat_tratamentul anticonvulsivant
(TACV), fapt care denoté tulburarea cronica a pro-
ceselor redox in organism (Tabelele I, II). In serul
sangvin al copiilor conventional sanatosi nivelul pro-
duselor glicolizei anaerobe au fost in limitele normei:
activitatea LDH 174,08+2,554 U/L, iar concentratia
lactatului 1,04+0,005 mmol/l.

Modificari similare ale proceselor redox au fost
depistate si in FO, dovadd a caracterului sistemic al
tulburarii proceselor bioenergetice. Conform datelor
prezentate in tabelul II, in FO al copiilor din lotul L,
s-a depistat majorarea moderatd a concentratiei lac-
tatului 0,510+0,006 mmol/l, (p<0,001) comparativ cu
copiii conventional sanatosi (0,333+0,001 mmol/l).

L]

—_—

0,5

mmol/l

174,08

Fig. 3. Activitatea LDH in serul sangvin si fluidul oral
Fig. 3. LDH activity in blood serum and oral fluid

1,04

| 0,33
N e

Lactat ser,

Lactate blood,
mmol/L

Fig. 4. Nivelul lactatului in serul sangvin si fluidul oral
Fig. 4. Lactate level in the blood serum and oral fluid

The values of carious expe-
rience indicators were statisti-
cally significantly increased
in children with CNS disease,

representing: dft=2.1+0.073

=Ll =Ll0 (t=6.896, p<0.001) in temporary
dentition, DMFT=4.03+0.088

(t=24.953, p<0.001) in the

1S — 0 19 permanent and DMFT+dft
ey -s02:009 (1=18.588,
— p<0.001) in the mixed, com-
M——— pared to  dft=1.48+0.061,

DMFT=1.56+0.046 and
DMFT+dft=2.58+0.077, respec-
tively in conventionally healthy
children. The trend line of cari-
ous experience indicators indi-
cates a possible significant in-
crease in the number of children
in the research group (L,) (Fig-
ure 2) and warns of the need to
apply methods to prevent dental
disease.

The clinical signs of tissue hy-
poxia observed at the clinical ex-
amination were confirmed by the
results of the biochemical analy-
sis of the blood serum, which
Lactat FO. showed. an increase %n the con-

mmol/l centration of anaerobic glycolysis
Lo products. Thus, in children with
Lactate OF. severe and severe psycbosomatic
ey illnesses, an increase in lac.te.lte
dehydrogenase (LDH) activity
was found from 392.21+17.033
U/L to 484.63+3.875 U/L, the av-
erage values being 449.57+5.987
U/L, p<0.001, exceeding 1.35 times the maximum
normal values (N LDH=120-332 U/L) (Figure 3). Sig-
nificantly increased was the level of lactate (compared
to normal values 1-1.7 mmol/l) which varied in the
range of 1.91+0.005 mmol/l — 2.139+0.031 mmol/l,
p<0.001 (Figure 2).

The highest values of indicators of anaerobic
glycolysis were reported in children with epilepsy
or epileptic syndrome, ICP, including subjects re-
ceiving anticonvulsant therapy (ACVT), which
indicates a chronic disorder of redox processes in
the body (Tables I, II) . In the blood serum of con-
ventionally healthy children, the level of anaerobic
glycolysis products was within the norm: LDH ac-
tivity 174.08+2,554 U/L, and lactate concentration
1.04+0.005 mmol/l.

Similar changes in redox processes have been de-
tected in OF, as evidenced by the systemic nature of
the bioenergetic process disorder. According to the
data presented in Table II, in OF of the children from
group L, was found a moderate increase in lactate con-
centration 0.510 0.006 mmol/l, (p<0.001) compared
to conventionally healthy children (0.333+0.001
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Tabelul I. Concentratia produselor glicolizei anaerobe in serul sangvin si fluidul oral la copii in functie de patologia neurologica

. . Ser sangvin Fluid oral

Loturi de copii

LDH, U/L Lactat, mmol/l LDH, U/L Lactat, mmol/l
RM 449,57+5,986 2,08%0,018 46,16+1,489 0,51+£0,009
PCI 474,75%5,293 2,139+0,03 48,84+1,966 0,53+0,011
S—-m Down 392,21£17,033 1,91+0,005 27,270,862 0,390,009
S-m epileptic 484,63+3,875 2,160,026 55,62+1,952 0,58+0,010
Total L, 449,57+5,987 2,08+0,018 46,161,489 0,51+0,006
L, 174,08+2,554 1,040,005 31,17+0,327 0,33+0,001
t,pL/L 42,328, <0,001 56,356, <0,001 9,837, <0,001 20,028, <0,001

Table I. Concentration of anaerobic

glycolysis products in blood serum and oral fluid in ¢

hildren depending on the neurological pathology

. Blood serum Oral Fluid
Lots of children
LDH, U/L Lactate, mmol/l LDH, U/L Lactate, mmol/l

MR 449,57+5,986 2,08%0,018 46,16+1,489 0,51+0,009
ICP 474,75%5,293 2,13940,03 48,84+1,966 0,53+0,011
Down syndrome 392,21+£17,033 1,91+0,005 27,270,862 0,390,009
Epileptic syndrome 484,63+3,875 2,16+0,026 55,62+1,952 0,58+0,010
Total L, 449,57+5,987 2,08+0,018 46,16+1,489 0,51+0,006
L, 174,08+2,554 1,04+0,005 31,17+0,327 0,33+0,001
t,pL/L, 42,328, <0,001 56,356, <0,001 9,837, <0,001 20,028, <0,001

Aceastd modificare s-a produs simultan cu sporirea
activitatii LDH pana la 46,16+1,489 U/L, p<0,001 in
raport cu L, 31,17+0,327 U/L.

Rezultatele studiului compozitiei fluidului oral
si a numarului Streptococcus mutans 210° VF¢/8in bi-
ofilmul dentar denota sporirea semnificativa a acti-
vitatii glicolizei anaerobe, caracterizata de cresterea
concentratiei de lactat si activitdtii LDH in FO, fiind
unii dintre factorii determinanti ai scdderii continue
a pH-ului FO (6,230,049, p<0,001), biofilmului
dentar (5,610,035, p<0,001) si reducerii sanselor
de evitare a aparitiei cavitatilor carioase noi pana la
16,76£1,032, p<0,001. La copiii sanatosi, in FO s-a
depistat concentratia admisd a lactatului si activi-
tatea moderatd a LDH, dovada a intensitétii reduse

a proceselor oxidative in celulele glandelor salivare
(Tabelul IIT).

mmol/l). This change occurred simultaneously with
increasing LDH activity to 46.16+1.489 U/L, p<0.001
in relation to L 31.17+0.327 U/L.

The results of the study of the composition of the
oral fluid and the number of Streptococcus mutans
>105 CFU/g in the dental biofilm show a significant
increase in anaerobic glycolysis activity, character-
ized by increased lactate concentration and LDH ac-
tivity in OF, being some of the determinants of con-
tinuous pH decrease of OF (6.23+0.049, p<0.001),
dental biofilm (5.61£0.035, p<0.001) and reduced
the chances of avoiding the appearance of new cari-
ous cavities to 16.76+1.032, p<0.001. In healthy chil-
dren, the allowable lactate concentration and moder-
ate LDH activity were found in OF, as evidenced by
the low intensity of oxidative processes in the cells of
the salivary glands (Table III).

Tabelul II. Nivelul hormonilor si mediatorilor metabolismului fosfocalcic in serul sangvin la copii in functie de patologia neurologica

Loturi de copii Vitamina D, ng/ml | Calcitonina, pg/ml HPT, pg/ml Osteocalcina, ng/ml
RM 37,07+0,831 2,52+0,019 51,78+0,349 110,711,223
PCI 34,05+1,121 2,52+0,015 52,21+0,494 113,389+1,167
S-m Down 46,61+2,670 2,49+0,032 47,74%0,094 99,88+3,59

S—m epileptic 30,36+0,649 2,53+0,022 53,91+0,478 118,95+0,822
Total L, 37,07+0,831 2,52+0,019 51,78+0,349 110,71+1,223

L, 50,79+0,339 3,600,009 38,590,039 101,69+1,816
t,pL/L, 15,293, <0,001 51,533, <0,001 37,638,<0,001 4,116, <0,001

Table 1. Hormone levels and mediators of phosphocalcic metabolism in the blood serum in children according to neurological pathology

Lots of children Vitamin D3, ng/ml | Calcitonin, pg/ml PTH, pg/ml Osteocalcin, ng/ml
MR 37,07+0,831 2,520,019 51,78+0,349 110,71+1,223
ICP 34,05£1,121 2,52+0,015 52,21+0,494 113,389+1,167
Down syndrome 46,612,670 2,49+0,032 47,74+0,094 99,88+3,59
Epileptic syndrome 30,36+0,649 2,53+0,022 53,91+0,478 118,95+0,822
Total L, 37,07+0,831 2,52+0,019 51,78+0,349 110,71+1,223

L, 50,79+0,339 3,60+0,009 38,59+0,039 101,69+1,816
tpL/L, 15,293, <0,001 51,533, <0,001 37,638,<0,001 4,116, <0,001




Tabelul IIl. Relatia dintre concentratia lactatului si activitatea LDH in fluidul oral la copii si rezultatele evaludrii riscului cariei la copii

Lotul de |Nr. S. Mutans PES(%) LDH Lactat pH-ul biofil- pH-ul Sansele de evitare

copii UFC/g (mmol/l min) (mmol/l) mului oral | fluidului oral | a cariilor noi,%
<10° 48,58+3,43 | 28,17+0,528 0,38+0,004* | 6,44+0,042* | 7,11+0,039* 60,12+0,649*

L >10° 51,42+3,43 | 63,171,633 0,62+0,008* | 5,61+0,035* | 6,23+0,049* 16,76+1,032*
total 100+0,0 46,16+1,489° | 0,51+0,009° | 6,01+0,039° | 6,66+0,044° 37,83+1,614°
<10° 75,47+£2,96 | 30,21+0,269 0,33+£0,001* | 7,02+0,013* | 7,42+0,013* 68,87+1,131*

L >10° 24,53+2,96 | 34,99+1,090 0,35£0,003* | 6,53+0,054* | 6,96+0,007* 47,65x1,794*

0 total 100+0,0 31,17+0,327° 0,33+0,00° 6,93+0,019° | 7,33+0,016° 64,69+1,103°

Notd: Veridicitatea diferentelor: L, comparativ cu lotul de control L, — *p<0,001;
Veridicitatea diferentelor: numarul S. Mutans <10° UFC/g si S. Mutans>10° UFC/g — *p<0,001.

Table llI. Relationship between lactate concentration and LDH activity in oral fluid in children and results of caries risk assessment in children

Lots of |Nr. S. Mutans LDH (mmol/l Lactate oral biofilm . Cl?ar‘lces of
. P+ES(%) . oral fluid pH | avoiding new
children UFC/g min) (mmol/l) pH X
caries,%
<10° 48,58+3,43 28,170,528 0,38+0,004* | 6,44+0,042* 7,11£0,039* 60,12+0,649*
L, >10° 51,42+3,43 63,17+1,633 0,62+0,008* | 5,61+0,035* | 6,23+0,049* 16,76+1,032%
total 100+0,0 46,16+1,489° 0,51+0,009° | 6,01+0,039° 6,66+0,044° 37,83+1,614°
<10° 75,47+2,96 30,21+0,269 0,33+0,001* | 7,02+0,013* | 7,42+0,013* 68,87+1,131*
L >10° 24,53+2,96 34,99+1,090 0,35+0,003* | 6,53+0,054* 6,96+0,007* 47,65+1,794*
0 total 100+0,0 31,17+0,327° 0,33+0,00° 6,93+0,019° 7,33+0,016° 64,69+1,103°
Note: The veracity of the differences: L1 compared to the control group L0 — * p <0.001;

Truthfulness of differences: S. Mutans number <105 CFU/g and S. Mutans>105 CFU/g — *p<0.001.

La analiza valorilor medii ale concentratiei Ca to-
tal, fosfati (Pi) si Mg in serul sangvin (Figura 5) s-au
depistat diferente semnificative intre acesti indicatori
la copiii din lotul de cercetare (L,) si lotul martor (L),
la care markerii mentionati erau in limitele fiziologi-
ce (Ca=2,3240,008 mmol/l, Pi=1,37+0,003 mmol/l,
Mg=0,74+0,003 mmol/l). La majoritatea copiilor din
lotul L, s-a depistat tulburarea metabolismului fosfo-
calcic, caracterizat de scdderea statistic semnificati-
va a concentratiei Ca (2,12+0,009 mmol/l, t=16,466,
p<0,001) in raport cu L, fiind totodaté sub limitele
normei (Ca: N =2,2 — 2,75 mmol/l). In serul sang-
vin la copiii cu maladii psihosomatice severe s-a con-
statat si scaderea relativa a concentratiei Pi pana la
1,35+0,002 mmol/l (t=5,934, p<0,001) si Mg pana la
0,69+0,004 mmol/l (t=10,589, p<0,001), comparativ
cu subiectii conventional sanatosi.

Scédderea in serul sangvin a nivelului Ca ar putea
fi provocatd de administrarea TACV, aceasta dimi-
nuandu-se continuu pe durata tratamentului TACV,
aprofundand dereglirile metabolismului calciului.
Cele mai scdzute concentratii ale Ca si Mg in serul
sangvin au fost inregis-
trate la copiii tratati cu
fenitoind,  barbiturice
sau cu o combinatie de
preparate cu efect anti-
convulsivant pe o peri-
oadd mai mare de 2 ani.
Asadar, administrarea
TACV s-a soldat cu mo-
dificarea semnificativa
a indicatorilor meta-
bolismului fosfocalcic,
comparativ cu subiectii

Ca total ser,
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P ser. menodl

Pi blood,
mimol/l

Ca total
Blood.,
mmal]

Ma blood,
mmol]
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Fig. 5. Concentratia Ca, Pi, Mg in serul sangvin si Ca, Piin FO la copii
Fig. 5. Concentration of Ca, Pi, Mg in the blood serum and Ca, Piin OF in children

When analyzing the mean values of the total Ca
concentration, phosphates (Pi) and Mg in the blood
serum (Figure 5), significant differences were found
between these indicators in the children in the re-
search group (L) and the control group (L), in
which the markers mentioned were within physio-
logical limits (Ca=2.32+0.008 mmol/l, Pi=1.37+0.003
mmol/l, Mg=0.74+0.003 mmol/l). In most children
in group L, a disorder of phosphocalcic metabolism
was detected, characterized by a statistically sig-
nificant decrease in Ca concentration (2.12+0.009
mmol/l, t=16,466, p<0.001) compared to L, being
also below the norm (Ca:N=2.2-2.75 mmol/l). In
the blood serum in children with severe psychoso-
matic illness, a relative decrease in Pi concentration
to 1.35+0.002 mmol/l (t=5.934, p<0.001) and Mg to
0.69+0.004 mmol/l (t=0,589, p<0.001), compared to
conventionally healthy subjects.

A decrease in the level of Ca in the blood serum
could be caused by the administration of ACVT,
which is continuously diminished during the treat-
ment of ACVT, deepening the disorders of calcium

o metabolism. The lowest

levels of Ca and Mg in

Lo the blood serum were

=B recorded in children

. treated with phenytoin,
barbiturates or a combi-

nation of anticonvulsant

drugs for more than 2

Fest FO, years. Therefore, ACVT
Pi OF, administration resulted
e in a significant change
in phosphocalcic me-
tabolism indicators com-

CAPFO
mmokl

Ca total OF,
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Ca'Pi OF
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conventional sinitosi. In literatura de specialitate
este mentfionata dereglarea metabolismului Ca si Pi
in functie de terapia anticonvulsivanta administrata.
Studiile noastre sunt in concordan{d cu opinia mai
multor autori, care au depistat ca frecventa hipocal-
cemiei la pacientii supusi tratamentului anticonvulsi-
vant variaza intre 7% si 70% [20, 57, 58].

La copiii din lotul L, simultan cu reducerea sem-
nificativa a Ca in serul sangvin, s-a depistat scaderea
Casiin FO (0,92£0,014 mmol/], t=33,068, p<0,001),
comparativ cu L; (1,41+£0,005 mmol/l), fiind un
factor de risc important in aparitia noilor cavitati
carioase, in special la etapa de mineralizare poste-
ruptivé a dintilor. Studiind continutul de Pi in FO la
copiii cu patologie severd a SNC si leziuni carioase
s-a depistat reducerea statistic semnificativd a ani-
onilor HPO*, H,PO, pana la 1,16+0,006 mmol/l,
t=94,527, p<0,001, spre deosebire de copiii sanatosi,
la care acesti indici erau in limitele normei, constitu-
ind 2,29+0,010 mmol/l. La copiii din lotul L, a fost
stabilitd reducerea semnificativa a raportului Ca/Pi
in FO (1:1,26+0,0087, p<0,001), in raport cu lotul
martor (1:1,62+0,0045). Conform opiniei expuse de
JleontneB B.K. si coaut., 2016, reducerea raportului
Ca/Pi mai mica de 1:1,52 constituie un factor de pro-
gnostic nefavorabil al evolutiei CD, cauzat de tulbu-
rarea procesului de remineralizare a smaltului [59].
Consideram cd acest fenomen ar putea fi consecinta
dereglarii metabolismului fosfocalcic sau/si a admi-
nistrarii TACV.

Rezultatele studiului activitatii fosfatazei alcaline
termolabile (FATL) si fosfatazei acide tartratrezis-
tente osoase (FATR) au elucidat diferente statistic
semnificative intre acesti indicatori sensibili ai meta-
bolismului osos la copiii cu maladii severe ale SNC,
provocate de hipoxie perinatald sau/si asociate cu hi-
poxie cronica, si cei conventional sanatosi. Astfel, la
copiii din lotul L activitatea acestor enzime in serul
sangvin era in limitele normei si corespundea varstei
— FATL=58,07+0,738U/L si FATR 1,25+0,0124 U/L,
respectiv. Spre deosebire de subiectii sanatosi, in se-
rul sangvin al copiilor din L, s-a observat activitatea
redusa a FATL (16,91+0,087U/L, t=55,416, p<0,001)
si cresterea statistic semnificativa a activitdtii FATR
(1,87+0,023 U/L, t=23,502, p<0,001 (Figura 6).

Atat la copiii cu patologia SNC, cit si la cei con-
ventional sdndtosi afectati de CD era majoratd ac-
tivitatea FATR si redusd a FATL in serul sangvin si
FO, constituind factori de risc de importanta majora.
FATR, eliberata de osteoclaste, determina deminera-
lizarea tesuturilor den-
tare, iar FATL, secretatd
de osteoblaste, mareste

5,23
FATLFO, U1 [ 4 16

= 1,63
FATR FO, U1 236

pared to conventionally healthy subjects. The litera-
ture mentions the disorder of Ca and Pi metabolism
depending on the anticonvulsant therapy adminis-
tered. Our studies are consistent with the opinion
of several authors, who found that the frequency of
hypocalcemia in patients undergoing anticonvulsant
treatment varies between 7% and 70% [20, 57, 58].

In children in group L, simultaneously with a
significant reduction in Ca in blood serum, was also
found a decrease in Ca and OF (0.92+0.014 mmol/l,
t=33.068, p<0.001), compared to L, (1.41+0.005
mmol/l), being an important risk factor in the ap-
pearance of new carious cavities, especially at the
stage of postoperative mineralization of the teeth.
Studying the content of Pi in OF in children with se-
vere CNS pathology and carious lesions, was found
a statistically significant reduction of HPO42-,
H2PO4" anions to 1.16+0.006 mmol/l, t=94.527,
p<0.001, as opposed to healthy children, to whom
these indices were within the norm, constituting 2.29
+0.010 mmol /L. In children in group L, a significant
reduction in the Ca/Pi ratio in OF was established
(1:1.26%0.0087, p<0.001), compared to the control
group (1:1.62+0.0045). According to JleonTnes B.K.
and coaut., 2016, the reduction of the Ca/Pi ratio less
than 1:1.52 is an unfavorable prognostic factor of the
evolution of DC, caused by the disturbance of the
enamel remineralization process [59]. We consider
that this phenomenon could be the consequence of
the disorder of the phosphocalcic metabolism and/or
of the administration of ACVT.

The results of the study of thermolabile alkaline
phosphatase (TLAP) and bone tartrate-resistant acid
phosphatase (TRAP) have elucidated statistically
significant differences between these sensitive indi-
cators of bone metabolism in children with severe
CNS disease caused by perinatal hypoxia and / or
associated with chronic hypoxia and those who are
conventionally healthy. Thus, in children in group
LO the activity of these enzymes in the blood se-
rum was within the norm and corresponded to age
— TLAP=58.07+0.738U/L and TRAP=1.25+0.0124
U/L, respectively. In contrast to healthy subjects, the
TLAP activity was observed in the blood serum of
children in L, (16.91+0.087U/L, t=55.416, p<0.001)
and the statistically significant increase in TRAP
activity (1.87+0.023) was observed. U/L, t=23.502,
p<0.001 (Figure 6).

Both in children with CNS pathology and in
those conventionally healthy affected by DC TRAP
e activity was increased

vt and TLAP was reduced
"™ in blood serum and OF,
B 58.0° TRAP blood.

sl0 mL]

FATL ser, Ul [ | 5|
- |25
FATR ser, U1 ; 1,87

concentratia Pi in ve-
cinitatea acestor celule
pana la un nivel in care 0 10 w0
produsul de solubilitate
este depdsit si fosfatul
de calciu se precipita
sub forma de cristale de

Fig. 6. Activitatea izoenzimelor, fosfatazelor alcalina si acidd, in serul
sangvin si FO la copii
Fig. 6. Activity of isoenzymes, alkaline and acid phosphatases in blood
serum and OF in children

i constituting risk factors
martleed  of major importance.
TRAP, released by os-
teoclasts, causes demin-
eralization of dental tis-
sues, and TLAP, secreted
by osteoblasts, increases
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Tabelul IV. Concentratia hormonilor si mediatorilor metabolismului fosfocalcic in serul sangvin la copii in functie de patologia neurologica

. .. Vitamina D, Calcitonina, HPT, Osteocalcina,

Loturi de copii 3
ng/ml pg/ml pg/ml ng/ml

RM 37,07+0,831 2,520,019 51,780,349 110,71+1,223
PCI 34,051,121 2,520,015 52,21+0,494 113,389+1,167
S—-m Down 46,61+2,670 2,49+0,032 47,74+0,094 99,88+3,59
S-m epileptic 30,36+0,649 2,530,022 53,91+0,478 118,95+0,822
Total L, 37,07+0,831 2,520,019 51,78+0,349 110,71+1,223
L, 50,79+0,339 3,60+0,009 38,59+0,039 101,69+1,816
t,p 15,293, p<0,001 51,533, p<0,001 37,638, p<0,001 4,116, p<0,001

Table IV. The concentration of hormones and mediators of phosphocalcic metabolism in the blood serum in children depending on neurological

pathology
Lots of children Vitamin D,, Calcitonin, PTH, Osteocalcin,
ng/ml pg/ml pg/ml ng/ml

MR 37,070,831 2,52+0,019 51,78+0,349 110,71£1,223
IPC 34,051,121 2,52+0,015 52,21+0,494 113,389+1,167
Down syndrome 46,61+2,670 2,49+0,032 47,74+0,094 99,88+3,59

Epileptic syndrome 30,36%0,649 2,53+0,022 53,91+0,478 118,95+0,822
Total L, 37,07+0,831 2,52+0,019 51,78+0,349 110,71£1,223
L, 50,79+0,339 3,60+0,009 38,59+0,039 101,69+1,816
tp 15,293, p<0,001 51,533, p<0,001 37,638, p<0,001 4,116, p<0,001

hidroxiapatita. Presupunem cd micsorarea activitatii
fosfatazei alcaline este o manifestare a epuizdrii me-
canismelor de compensare-adaptare pentru a menti-
ne metabolismul Ca si Pi in FO, reflectand si tulbu-
rarea metabolismului fosfocalcic in organe si tesuturi
(care caracterizeaza puterea homeostazei in cavitatea
orald). Din rezultatele obtinute se poate deduce cd la
copiii cu patologie neuropsihica efortul osteoblaste-
lor de refacere a tesutului distrus este mai redus fata
de cel distructiv al osteoclastelor.

Deoarece unul dintre cele mai importante meca-
nisme de initiere a CD ar putea fi tulburarea proce-
sului de mineralizare a tesuturilor dure dentare, am
considerat necesar studiul comparativ al concen-
tratiei in serul sangvin al hormonilor si reglatorilor
metabolismului fosfocalcic la copiii cu maladii severe
ale SNC provocate de hipoxie perinatald si/sau asoci-
ate cu hipoxie cronici si la cei conventional sidnatosi.
Rezultatele obtinute reflectd o diferenta statistic sem-
nificativa a continutului calcitoninei, vitaminei D, si
hormonului paratiroidian (HPT) in serul sangvin la
copiii cu patologie neuropsihicé severd in raport cu
semenii lor conventional séndtosi (Figura 7, Tabelele
IV, V).

In serul sangvin al copiilor din lotul de cerce-
tare (L) s-a depistat reducerea nivelului vitaminei
D,=37,07+0,831 ng/ml, t=15,293, p<0,001) compa-
rativ cu lotul martor (50,79+0,339 ng/ml) (Figura
7). Pe fundalul unui tratament pe termen lung cu
preparate anticonvulsivante, deficitul de vitamina
D, (24,54+0,645 — 29,3140,275 ng/ml) devine un
trigger pentru tulburarea metabolismului mineral
si osos, descris de mai mulfi cercetitori. Farhat G.
si coaut., 2002, KoroBa C.M.,, si coaut., 2003, Fraser
L.A. i coaut., 2015, au semnalat scaderea densitatii
osoase si pierderea de masa osoasa (osteopenie) la

the concentration of Pi in the vicinity of these cells
to a level where the solubility product is exceeded
and calcium phosphate precipitates as hydroxyapa-
tite crystals. We assume that the decrease in alkaline
phosphatase activity is a manifestation of exhaustion
of compensation-adaptation mechanisms to main-
tain Ca and Pi metabolism in OF reflecting the dis-
turbance of phosphocalcic metabolism in organs and
tissues (which characterizes the power of homeosta-
sis in the oral cavity). From the obtained results it
can be deduced that in children with neuropsycho-
logical pathology the effort of osteoblasts to restore
the destroyed tissue is lower than that of destructive
osteoclasts.

As one of the most important mechanisms of DC
initiation could be the disruption of the hard miner-
alization process of dental hard tissues, we consid-
ered necessary the comparative study of the serum
concentration of hormones and regulators of phos-
phocalcic metabolism in children with severe CNS
disease caused by perinatal hypoxia. and/or associat-
ed with chronic hypoxia and conventionally healthy.
The results obtained reflect a statistically significant
difference in the content of calcitonin, vitamin D,
and parathyroid hormone (PTH) in the blood serum
in children with severe neuropsychiatric pathology
compared to their conventionally healthy peers (Fig-
ure 7, Tables IV, V).

The reduction in vitamin D, = 37.07 + 0.831 ng
/ ml, t =15.293, p <0.001) was found in the blood of
the children in the research group (L1) compared to
the control group (50.79 + 0.339 ng / ml) (Figure 7).
Against the background of long-term treatment with
anticonvulsant drugs, vitamin D, deficiency (24.54
+ 0.645 — 29.31 £ 0.275 ng / ml) becomes a trig-
ger for disorders of mineral and bone metabolism,
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Tabelul V. Concentratia hormonilor si mediatorilor metabolismului fosfocalcic in serul sangvin la copiii cu maladiile SNC

in functie de medicatia administrata

Medicatia Vitamina D, Calcitonina, HPT, Osteocalcina,
administrata ng/ml pg/ml pg/ml ng/ml

TS 37,070,501 2,52+0,029 49,190,693 112,92+0,962™
TACV 29,31+0,275™ 2,52+0,022 52,85+0,711"" 115,92+1,103™
TACV Combinat 26,30+0,532™" 2,710,111 56,57+1,239™ 123,92+2,182™"
TACV Complex 24,54+0,645™ 2,47+0,039 57,41+0,752"" 125,32+1,597™
Fara TACV 48,62+1,156 2,50+0,036 49,02+0,280 98,58+2,302

Notd: Veridicitatea diferentelor: TACV si fara TACY
TACV — tratament anticonvulsivant, TS — administrarea preparatelor tranchilizante, sedative.

V2 7% p<0,001; **p<0,01, *p<0,05.

Table V. Concentration of hormones and mediators of phosphocalcic metabolism in the blood serum in children with CNS diseases
according to the medication administered

Medication Vitamin D, Calcitonin, PHT, Osteocalcin,
administered ng/ml pg/ml pg/ml ng/ml

TS 37,07+0,501™ 2,52+0,029 49,19+0,693 112,92+0,962™
TACV 29,31+0,275™ 2,52+0,022 52,85+0,711" 115,92+1,103™
TACV Combinat 26,30+0,532™ 2,71+0,111° 56,57+1,239™ 123,92+2,182™"
TACV Complex 24,54+0,645™ 2,47+0,039 57,41+0,752™ 125,32+1,597"
Fiarda TACV 48,62+1,156 2,50+0,036 49,02+0,280 98,58+2,302

Note: VeriVeracity of differences: TACV and without TACV: *** p <0.001; ** p <0.01, * p <0.05.
TACV — anticonvulsant treatment, TS — administration of tranquilizers, sedative.

36% dintre pacientii carora li s-a administrat TACV
[60-62]. Cea mai cunoscutd functie a vitaminei D3
este mentinerea homeostazei Ca si Pi in organism si
sustinerea procesului de mineralizare osoasd [63].
Efectul principal al 25-hidroxicolecalciferolului este
stimularea transportului Ca din lumenul intestinului
subtire in circulatia sangvina, sporind astfel concen-
trafia sericd a acestui element. Intrucat concentratiile
adecvate de Ca si Pi influenteaza mineralizarea os-
teoidului, deficitul sever de vitamina D, si formele
ei active duce la insuficienta mineralizirii acestuia
soldaté cu dezvoltarea rahitismului la copil si a oste-
omalaciei la adult [50, 63].

Investigatiile biochimice au aratat reducerea ni-
velului calcitoninei in serul sangvin la majoritatea
copiilor cu maladii severe ale SNC (2,52+0,019 pg/
ml, t=51,533, p<0,001), comparativ cu cei sanitosi
(3,60+0,009 pg/ml). Fiind un hormon proteinopep-
tidic secretat de celulele parafoliculare C din glan-
da tiroida, calcitonina inhiba resorbtia osoasa prin
reglarea numadrului si activitatii celulelor osoase,
obstructioneaza schimbdrile instantanee ale concen-
tratiei serice de Ca si pierderile excesive ale acestuia
[262]. La copiii cu patologie severa a SNC si activitate
carjoasd intensd nivelul calcitoninei a fost sub limi-
tele valorilor de referintd (3,6+0,04 pg/ml), dovada
a unui deficit relativ al acestui hormon. S-a stabilit
de asemenea o corelatie pozitivd puternica, statis-
tic semnificativa, intre concentratia calcitoninei si
vitaminei D, la copiii cu leziuni carioase (r=0,883,
p<0,001, n=212).

In urma studiului efectuat s-a relevat valoarea
sporiti a concentrafiei hormonului paratiroidian
(HPT) in serul sangvin la copiii cu maladii psihoso-
matice severe (51,78+0,349, p<0,001), de 1,34 ori mai

described by several researchers. Farhat G. and co.,
2002, Korosa C.M., and coaut., 2003, Fraser L.A. and
coaut., 2015, reported decreased bone density and
bone loss (osteopenia) in 36% of patients receiving
ACVT [60-62]. The most well-known function of
vitamin D, is to maintain Ca and Pi homeostasis in
the body and to support the process of bone mineral-
ization [63]. The main effect of 25-hydroxycholecal-
ciferol is to stimulate the transport of Ca from the lu-
men of the small intestine into the bloodstream, thus
increasing the serum concentration of this element.
As adequate Ca and Pi concentrations influence oste-
oid mineralization, severe vitamin D, deficiency and
its active forms lead to insufficient mineralization re-
sulting in the development of rickets in children and
osteomalacia in adults [50, 63].

Biochemical investigations have shown a reduc-
tion in serum calcitonin levels in most children with
severe CNS disease (2.52+0.019 pg/ml, t=51.533,
p<0.001) compared to healthy children (3.60+0.009
pg/ml). Being a proteinopeptide hormone secreted
by parafollicular C cells in the thyroid gland, cal-
citonin inhibits bone resorption by regulating the
number and activity of bone cells, obstructing in-
stantaneous changes in serum Ca concentration and
its excessive loss [262]. In children with severe CNS
pathology and intense carious activity, the level of
calcitonin was below the reference values (3.6+0.04
pg / ml), evidence of a relative deficiency of this
hormone. A strong positive correlation, statistically
significant, was also established between the concen-
tration of calcitonin and vitamin D, in children with
carious lesions (r=0.833, p<0.001, n=212).

The study revealed an increased value of the level
of parathyroid hormone (PTH) in the blood serum



mare comparativ cu co-
piii conventional sdnd-
tosi (38,59+0,039), care =0
ar putea fi provocatd de
deficienta vitaminei D,.
Studiul  concentratiei
HPT in serul sangvin a
aratat o crestere statistic
semnificativa a acesteia
la pacientii cu epilepsie
cdrora li s-a administrat
fenitoina,  barbiturice
sau tratament combinat
timp de mai multor ani. Cresterea HPT este un in-
dicator al tulburérilor accentuate ale metabolismului
mineral si 0sos, hiperparatiroidismul secundar fiind o
reactie compensatorie a glandelor paratiroide in urma
hipocalcemiei indelungate pe fundalul TACV. Dere-
glarea pe termen lung a homeostazei calciului duce
la mobilizarea acestuia din depozitele osoase, ceea ce
provoacéd sindromul de osteopenie [64-67]. Remar-
cam ca la 28% dintre copiii tratafi cu preparate an-
ticonvulsivante a fost depistata modificarea tuturor
parametrilor studiati ai metabolismului fosfocalcic.

Rolul tulburérilor metabolismului energetic in
cazul unor maladii ereditare si congenitale pe fundal
de hipoxie in declansarea afectiunilor dentare, inclu-
siva CD, nu a fost suficient studiat. A fost demonstrat
inséd faptul ca in cadrul deficientelor mitocondriale
primare (determinate genetic) si dobandite, pe fun-
dal de hipoxie, creste activitatea glicolizei anaerobe
cu intensificarea formarii acidului lactic [39, 41, 42,
44], inclusiv in tesuturile cavitatii orale si in celulele
glandelor salivare, fapt care poate provoca o situatie
cariogend [45]. Sinha K. si coaut., 2013, Zorov D.
coaut., 2014, Ding X. si coaut., 2016, au mentionat ca
producerea excesiva de acid lactic are loc in conditii
de hipoxie de orice etiologie in afectiunile sistemului
nervos, cardiovascular, respirator si altor maladii sis-
temice cronice [39, 40, 43]. Astfel, bolile sistemice la
copii, asociate cu sindromul de hipoxie, creeaza un
risc sporit de instalare a modificérilor patologice in
tesuturile organismului in perioadele de crestere a
copilului, inclusiv in tesuturile dentare in proces de
dezvoltare [45-47].

Este bine documentat faptul ca acidoza influen-
teazd negativ metabolismul fosfocalcic si procesul
de mineralizare a tesutului osos. In tulburirile mi-
tocondriale se produce dereglarea metabolismului
Ca, cauzata de disfunctia Ca-ATP-azei membrana-
re, provocatd, la randul ei, de insuficienta adeno-
zintrifosfatului (ATP) si de compozitia anormald a
lipidelor din membrana celulard. Intensitatea proce-
selor metabolice in tesutul osos este determinata in
mare masurd de gradul de mineralizare al acestuia,
influentat de numeroase procese fiziologice care se
produc in organism (procesul de crestere, absorbtia
intestinald si excretia renala a substantelor minerale)
si concentratia serica a hormonilor care regleaza me-
tabolismul calciului [45].
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Fig. 7. Concentratia hormonilor i reglatorilor metabolismului mineral in serul
sangvin la copii
Fig. 7. The concentration of hormones and regulators of mineral metabolism in
the blood serum in children

in children with severe
psychosomatic  illness
(51.78+0.499, p<0.001),
1.34 times higher com-
pared to conventionally
healthy children (38.59
+ 0.039), which could be
caused by vitamin D, de-
ficiency. The study of the
concentration of PTH in
the blood serum showed
a statistically significant
increase in patients with
epilepsy who received phenytoin, barbiturates or
combination therapy for several years. The increase
in PTH is an indicator of severe disorders of mineral
and bone metabolism, secondary hyperparathyroid-
ism being a compensatory reaction of the parathy-
roid glands following prolonged hypocalcemia on the
background of ACVT. Long-term disorder of calci-
um homeostasis leads to its mobilization from bone
deposits, which causes osteopenia syndrome [64 —
67]. We note that in 28% of children treated with an-
ticonvulsant drugs, changes in all studied parameters
of phosphocalcic metabolism were detected.

The role of energy metabolism disorders in he-
reditary and congenital diseases on the background
of hypoxia in triggering dental diseases, including
DG, has not been sufficiently studied. However, it has
been shown that in primary (genetically determined)
and acquired mitochondrial deficiencies, under the
background of hypoxia, the activity of anaerobic gly-
colysis increases with the intensification of lactic acid
formation [39, 41, 42, 44], including in oral tissues
and cells. salivary glands, which can cause a cario-
genic situation [45]. Sinha K. si coaut., 2013, Zorov
D. coaut., 2014, Ding X. si coaut., 2016, they men-
tioned that the excessive production of lactic acid
takes place in conditions of hypoxia of any etiology
in diseases of the nervous system, cardiovascular, re-
spiratory and other chronic systemic diseases [39, 40,
43]. Thus, systemic diseases in children, associated
with hypoxia syndrome, create an increased risk of
pathological changes in the tissues of the body dur-
ing the child’s growing period, including in the devel-
oping dental tissues [45-47].

It is well documented that acidosis negatively af-
fects phosphocalcic metabolism and the process of
bone mineralization. In mitochondrial disorders,
there is a disorder of Ca metabolism, caused by dys-
function of membrane Ca—ATPase, which in turn is
caused by adenosine triphosphate (ATP) deficiency
and abnormal lipid composition in the cell mem-
brane. The intensity of metabolic processes in bone
tissue is largely determined by the degree of min-
eralization of it, influenced by many physiological
processes that occur in the body (growth process, in-
testinal absorption and renal excretion of minerals)
and serum concentration of hormones that regulate
metabolism calcium [45].
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Procesul de mineralizare a tesutului osos este
influentat de mai multi factori, inclusiv fosfataza
alcalind (FA), care hidrolizeazd pirofosfatii, ATP si
fosfonucleotidele. Celulele osoase sunt capabile sa
acumuleze Ca in prezenta ATP-ului sau a altor sub-
straturi care contin fosfat, s determine formarea hi-
droxiapatitei, care se cristalizeaza pe colagenul de tip
I si interactioneaza cu FA [45, 68]. Hormonii, care
regleaza metabolismul calciului (hormonul parotidi-
an, calcitonina etc.), vitamina D, influenteaza direct
si indirect transportarea Ca in celule, inclusiv in cele
osoase [50-54, 69, 70]. Gradul de asimilare a calciu-
lui in tesutul osos si de incorporare in cele dure den-
tare este dependent de disponibilitatea Pi, necesari
nu doar pentru mineralizarea acestora, dar si pen-
tru functionarea normald a mitocondriilor [69], iar
aportul suficient de Ca si Pi in smaltul dentar previne
aparitia procesului carios chiar si la etapa de demine-
ralizare a smalfului [70]. Astfel, tulburarile timpurii
ale procesului de crestere si dereglarea metabolismu-
lui fosfocalcic ar putea influenta susceptibilitatea la
CD. Totodata, desi unii autori au semnalat cresterea
gradului de afectare prin CD si a cazurilor de hipo-
mineralizare a smaltului la copiii cu maladiile SNC
provocate de hipoxie perinatala [20, 45, 46, 48, 49,
62], rolul tulburirilor metabolismului fosfocalcic si,
in special, al proceselor bioenergetice in declansarea
CD nu au fost suficient studiate.

Astfel, la copiii cu maladii ale SNC provocate
de hipoxie perinatald sau/si asociate cu cea cronica,
factorii nocivi, inclusiv hipoxia in perioadele de dez-
voltare prenatald, natald si postnatald, continud s
se manifeste in perioadele ulterioare de dezvoltare.
La subiectii cu maladii severe ale SNC provocate sau
asociate cu hipoxia tisulara cronica s-a depistat de-
reglarea echilibrului fosfocalcic care perturbeazd mi-
neralizarea smaltului dentar si reduce rezistenfa lui
la actiunea factorilor cariogeni. Rezultatele studiilor
noastre sunt in concordanta cu cele ale altor cerce-
tatori care afirma cd la copiii cu patologie ereditara
si congenitald a SNC, se constatd frecvent sindromul
de hipoxie cu dereglarea proceselor de oxido-reduce-
re in mitocondrii, principalii ,,furnizori” de energie
in celule. Reducerea functiei mitocondriale duce la
intensificarea procesului de glicolizd care, in cazul
hipoxiei, este insotit de o crestere in fesuturi a nivelu-
lui acizilor lactic si piruvic, compusilor peroxizici si
dereglarea metabolismului Ca [45, 68].

Concluzii

1. Studiul biochimic a pus in evidenta tulburarea
cronica a proceselor redox, metabolismului fosfocal-
cic la nivel de macroorganism (in serul sangvin) si
local (in FO) care influenteaza semnificativ gradul
de afectare prin carie dentara a copiilor cu patologie
severd a SNC confirmate prin:

o majorarea nivelului lactatului si activitaii LDH,
care depasesc de 1,3-1,91 i, respectiv, de 1,35 ori
valorile maxime ale normei, cele mai ridicate va-
lori ale indicilor glicolizei anaerobe in serul sang-

The process of bone mineralization is influenced
by several factors, including alkaline phosphatase
(AF), which hydrolyzes pyrophosphates, ATP and
phosphonucleotides. Bone cells are able to accumu-
late Ca in the presence of ATP or other phosphate-
containing substrates, causing the formation of hy-
droxyapatite, which crystallizes on type I collagen
and interacts with FA [45, 68]. Hormones, which
regulate calcium metabolism (parotid hormone, cal-
citonin, etc.), vitamin D, directly and indirectly in-
fluence the transport of Ca in cells, including bone
[50-54, 69, 70]. The degree of calcium assimilation
in bone tissue and incorporation into hard dental
teeth is dependent on the availability of Pi, neces-
sary not only for their mineralization but also for the
normal functioning of mitochondria [69], and the
sufficient intake of Ca and Pi in tooth enamel pre-
vents the appearance of the caries process even at the
stage of demineralization of the enamel [70]. Thus,
early growth disturbances and disruption of phos-
phocalcic metabolism could influence susceptibil-
ity to DC. At the same time, although some authors
have reported an increase in DC damage and cases of
hypomineralization of enamel in children with CNS
disease caused by perinatal hypoxia [20, 45, 46, 48,
49, 62], the role of phosphocalcic metabolism disor-
ders and, in particular, the bioenergetic processes in
triggering DC have not been sufficiently studied.

Thus, in children with CNS diseases caused by
perinatal hypoxia and/or associated with chronic
hypoxia, harmful factors, including hypoxia in the
prenatal, natal and postnatal developmental peri-
ods, continue to manifest in subsequent periods of
development. In subjects with severe CNS disease
caused or associated with chronic tissue hypoxia, a
disorder of the phosphocalcic balance has been de-
tected which disturbs the mineralization of tooth
enamel and reduces its resistance to the action of
carjogenic factors. The results of our studies are con-
sistent with those of other researchers who state that
in children with hereditary and congenital CNS pa-
thology, hypoxia syndrome is frequently found with
impaired redox processes in mitochondria, the main
»providers” of energy in cells. The reduction of mito-
chondrial function leads to the intensification of the
glycolysis process which, in the case of hypoxia, is ac-
companied by an increase in tissue levels of lactic and
pyruvic acids, peroxic compounds and disorders of
Ca metabolism [45, 68].

Conclusions:

1. The biochemical study revealed the chronic
disorder of redox processes, phosphocalcic metabo-
lism at the level of macroorganism (in blood serum)
and local (in OF) which significantly influences the
degree of dental caries of children with severe CNS
pathology confirmed by:

o increase in lactate levels and LDH activity, which
exceed 1.3-1.91 and 1.35 times the maximum
values of the norm, respectively, the highest val-



vin fiind semnalate la copiii dupd administrarea

TACV;

o activitatea redusa a FATL in serul sangvin
(16,91+0,087 U/L, t=55,416, p<0,001) si in FO
(4,16£0,075 U/L, t=12,869, p<0,001), precum si
cresterea statistic semnificativd a activitatii FATR
in serul sangvin (1,87+0,023 U/L, t=23,502,
p<0,001) si in FO (2,86+0,018 U/L, t=32,245,
p<0,001);

o scaderea statistic semnificativd, sub limite-
le normei, a nivelului Ca (2,120,009 mmol/l,
t=16,466, p<0,001), Pi (1,35+0,002 mmol/l,
t=5,934, p<0,001), Mg (0,69+£0,004 mmol/l
t=10,59, p<0,001) si vitaminei D, (37,07+0,831
ng/ml, t=15,29, p<0,001) in serul sangvin pre-
cum si reducerea semnificativa a raportului Ca/
Pi (1:1,26+0,009, p<0,001) in FO.

2. Depistarea la copiii cu maladiile SNC provocate
de hipoxie perinatala a unor factori importanti de risc
carios si indicatori ai evolutiei agresive a CD precum
cresterea concentratiei produselor glicolizei anaerobe
si dereglarea metabolismului fosfocalcic asociate cu
intensificarea activitétii cariogene a biofilmului den-
tar si scaderea proprietatilor de protectie a fluidului
oral, impune aprofundarea studiilor interdisciplinare
si abordarea complexd in planificarea masurilor cari-
opreventive, elaborate de echipe polivalente de medici
specialisti in conformitate cu indicatiile individuale,
care in cadrul ingrijirilor preventive complexe si per-
sonalizate, pe langd metodele cariopreventive locale,
sd includd administrarea tratamentului antioxidant,
imunomodulator si medicatiei pentru echilibrarea
metabolismului osos si fosfocalcic.

ues of anaerobic glycolysis indices in blood se-

rum being reported in children after ACV'T;

o reduced TLAP activity in blood serum
(16.91+0.087 U/L, t=55.416, p<0.001) and in FO
(4.16£0.075 U/L, t =12.869, p<0.001), and sta-
tistically significant increase in TRAP activity in
blood serum (1.8740.023 U L, t=23.502, p<0.001)
and in FO (2.86+0.018 U/L, t=32.245, p<0.001);

o statistically significant decrease, below the norm,
of the level of Ca (2.12+0.009 mmol/l, t =16.466, p
<0.001), Pi (1.35+0.002 mmol/l, t=5.934, <0.001)
, Mg (0.69£0.004 mmol/l t=10.59, p<0.001)
and vitamin D, (37.07+£0.831 ng/ml, t=15.29,
p<0.001) in the blood serum as well as the signifi-
cant reduction of the Ca/Pi ratio (1:1.26+0.009,
p<0.001) in OF,

2. The detection of children with CNS diseases
caused by perinatal hypoxia of important carious risk
factors and indicators of aggressive evolution of DC
such as increased concentration of anaerobic glycol-
ysis products and phosphocalcic metabolism disor-
ders associated with the intensification of the cario-
genic activity of the dental biofilm and the decrease
of the protective properties of the oral fluid, requires
the deepening of interdisciplinary studies and the
complex approach in the planning of caryopreven-
tive measures, developed by multipurpose teams
of specialists in accordance with individual indica-
tions, which in complex and personalized preventive
care, in addition to local karyopreventive methods,
include the administration of antioxidant, immu-
nomodulatory treatment and medication to balance
bone and phosphocalcic metabolism.
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