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Rezumat

Introducere. Nasterea prematurd reprezintd o
problemd majord de sanitate publicd, asociatd cu o
crescutd morbiditate si mortalitate neonatald. Scopul
studiului: estimarea rolului biomarkerilor salivari ai
homeostaziei calciului (Ca) in prognosticul cariei den-
tare (CD) la copiii ndscuti prematur. Material si meto-
de. A fost efectuat un studiu clinic de tip caz-martor
pe un esantion de 621 de copii cu varste de 1-3 ani. In
lotul de cercetare (L,) au fost inclusi 207 de copii nés-
cuti prematur. Lotul martor (L) a fost constituit din
414 de copii conventional sdandtosi. Au fost estimati
indicii de experientd carioasd. S-au aprecieat biomar-
kerii salivari ai homeostaziei Ca: nivelul vitaminei D,
hormonului paratiroidian (PTH), Ca si fosfatilor (Pi).
Rezultate. CD timpurie severa a fost de 6,26 ori mai
frecventd la copiii din L, comparativ cu L. La copiii
din L, s-a depistat sciderea semnificativé a nivelului Vi-
taminei D si relatiei Ca/Pi in fluidul oral (FO), simultan
cu cresterea nivelului PTH, in raport cu subiectii din L
Concluzii. Deficitul vitaminei D, cresterea producerii
PTH si scaderea relatiei Ca/Pi in FO pot fi utilizati in
calitate de indicatori a tulburarii homeostaziei Ca si a
evolutiei rampante a CD la copiii nascuti prematur.

Cuvinte cheie: copii ndscuti prematur, carie denta-
rd, homeostazia calciului.

Introducere

Nasterea prematura (NP) pana in prezent continua
sd rdm4na una din provocdrile actuale, nu doar prin
frecventa crescutd, dar si prin impactul medico-social,
familial, cultural si demografic [1]. NP si malformatii-
le congenitale sunt cele mai importante cauze de mor-
biditate si mortalitate neonatala, cu consecinte tardive
grave. NP este responsabild de aproximativ 50% din
mortalitatea perinatald, intre 70-80% din mortalitatea
neonatald precoce, peste 65-75% din mortalitatea in-
fantild, ca si 40% din morbiditatea neonatala si 75%

https://doi.org/10.53530/1857-1328.24.2.08
THE ROLE OF SALIVARY BIOMARKERS
IN CALCIUM HOMEOSTASIS AND THE
PREDICTION OF DENTAL CARIES IN
PREMATURELY BORN CHILDREN

Olga Balteanu, university assistant,

»lon Lupan” Department of Oral and Maxillofacial
Surgery and Pedodontics,

SUMPh ,Nicolae Testemitanu”

Ana-Maria Coban, 5th-year Student,

Faculty of Dentistry

Aurelia Spinei, associate professor,

»lon Lupan” Department of Oral and Maxillofacial
Surgery and Pedodontics,

SUMPh ,Nicolae Testemitanu”

Summary

Introduction. Premature birth represents a major
public health issue associated with increased neonatal
morbidity and mortality. The aim of the study: to
examine the role of salivary biomarkers of calcium
homeostasis (Ca) in the prognosis of dental caries
(DC) in prematurely born children. Materials and
Methods: A case-control clinical study was conducted
on a sample of 621 children aged 1-3 years. The
research group (L,) included 207 prematurely born
children, while the control group (L,) consisted of 414
conventionally healthy children. Caries experience
indices were assessed and salivary biomarkers of Ca
homeostasis were evaluated, including levels of vitamin
D, parathyroid hormone (PTH), Ca, and phosphates
(Pi). Results: Severe early DC was 6.26 times more
frequent in L1 children compared to L. In L, children,
a significant decrease in vitamin D levels and the Ca/
Pi ratio in oral fluid (OF) was observed, along with
an increase in PTH levels, compared to L, subjects.
Conclusions: Vitamin D deficiency, increased PTH
production, and a decreased Ca/Pi ratio in OF can be
used as indicators of Ca homeostasis disruption and
the rampant progression of DC in prematurely born
children.

Keywords: prematurely born children, dental caries,
calcium homeostasis.

Introduction

Premature birth (PB) continues to be one of the
current challenges, not only due to its increased
frequency but also because of its medical, social,
familial, cultural, and demographic impact [1]. PB
and congenital malformations are the most significant
causes of neonatal morbidity and mortality, leading to
serious long-term consequences. PB is responsible for
approximately 50% of perinatal mortality, 70-80% of
early neonatal mortality, over 65-75% of infant mortality,
and 40% of neonatal morbidity, as well as 75% of deaths
in newborns not related to congenital defects. Low birth
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din decesele nou-niscutilor ce nu sunt determinate
de defecte congenitale. Greutatea mica la nastere poa-
te avea drept consecinte mortalitate infantild, un risc
crescut de morbiditate precoce si tardiva, precum ar fi
paralizie cerebrala, tulburéri convulsive, retard mental
sever si afectiuni ale tractului respirator [2].

Organizatia Mondiala a Sanatétii (OMS) defineste
»nasterea prematura ca fiind orice nastere inainte de
37 de saptamani de gestatie finalizate, sau mai putin
de 259 de zile de la prima zi a ultimei menstruatii a
femeii, cu o greutate mai mica de 2500 g” [3]. Conform
datelor epidemiologice, in ultimii 30 de ani nu se ob-
serva o tendinta de scadere a nasterilor premature, rata
acestora mentinindu-se la 10-15%, in functie de nive-
lul socio-economic al tarii [4]. Astdzi in lume se nasc
131 milioane de copii, dintre care 13 milioane de copii
sunt prematuri. In Moldova, anual se nasc prematur
mai mult de 1700 de copii, sau 5 % din toate nasterile
[4, 5]. Potrivit datelor OMS la nivel mondial, in fiecare
an se inregistreaza 15 milioane de nasteri premature,
85% dintre acestea avand loc intre saptamana 32 si 37
de sarcina, rata fiind in crestere in aproape toate térile.
In ultimul deceniu, in tirile europene nasterile prema-
ture au crescut cu aproximativ 50% printre femeile cu
risc scdzut, cu varste cuprinse intre 20 si 40 de ani [3].

Peste un milion de copii mor anual din cauza com-
plicatiilor care apar la nagterea prematurd. Multi dintre
cei care supravietuiesc sunt la un risc semnificativ mai
mare de a dezvolta complicatii neurologice, cum ar fi
disfunctii senzoriale, cognitive si paralizie cerebrald
[4, 5]. Povara economicé si psihosociald a societatii
este considerabild, fiind determinata de costul enorm
estimat pentru ingrijirea acestor copii. Iatd de ce nas-
terea prematura si consecintele acesteia reprezintd o
problema majora de sanatate atat in Republica Mol-
dova, cit si in intreaga lume. Ingrijirile si tratamentul
copiilor prematuri constituie o problemd complicats,
tinand cont de faptul cd, acesti copii se nasc cu o pato-
logie polisistemica si in majoritatea cazurilor pe fun-
dalul unei patologii materne preexistente sarcinii [5].

Din cauza tulburarilor de crestere si dezvoltare,
deficientelor de nutritie sau malnutritiei si patologiei
polisistemice, copii ndscuti prematur si cu o greutate
micd la nastere sunt mult mai susceptibili la dezvol-
tarea dereglarilor functionale din partea tuturor siste-
melor de organe, inclusiv si din partea sistemului sto-
matognat [6-8]. Numeroase studii au sugerat ca copiii
ndscuti prematur sunt mai predispusi la aparitia cariei
dentare (CD) de la varsta frageda din cauza tulburéri-
lor de crestere si dezvoltare a dentitiei primare, a difi-
cultdtilor in mentinerea igienei orale si a mineralizarii
smaltului [6, 8-12].

Mai multi autori au supozitionat ca susceptibilita-
tea crescutd la CD la copiii de diferite varste, ar putea
fi provocata de modificarea homeostaziei calciului din
cauze sistemice sau locale in timpul perioadelor pre- si
postnatale de dezvoltare [13-19]. Cercetarile recente
sustin aceste constatdri si mentioneaza suplimentar
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weight can result in infant mortality and an increased
risk of early and late morbidity, including cerebral palsy,
convulsive disorders, severe mental retardation, and
respiratory tract conditions [2].

The World Health Organization (WHO) defines
»premature birth as any birth that occurs before 37
completed weeks of gestation, or less than 259 days
from the first day of the woman’s last menstrual period,
with a weight of less than 2500 g” [3]. According to
epidemiological data, there has been no observed trend
in the reduction of premature births over the last 30
years, with the rate remaining at 10-15%, depending on
the socio-economic level of the country [4]. Currently,
131 million children are born worldwide each year, of
which 13 million are premature. In Moldova, more than
1,700 premature children are born annually, accounting
for 5% of all births [4,5]. According to WHO data,
15 million premature births are recorded worldwide
each year, with 85% occurring between weeks 32 and
37 of pregnancy, and the rate is increasing in nearly
all countries. In the last decade, premature births in
European countries have increased by approximately
50% among low-risk women aged 20 to 40 [3].

Over a million children die each year due to
complications arising from premature birth. Many of
those who survive are at a significantly higher risk of
developing neurological complications, such as sensory
and cognitive dysfunction and cerebral palsy [4, 5].
The economic and psychosocial burden on society is
considerable, driven by the enormous estimated costs
of caring for these children. This is why premature
birth and its consequences represent a major health
issue both in the Republic of Moldova and globally. The
care and treatment of premature infants constitute a
complicated challenge, considering that these children
are born with multisystemic pathology and, in most
cases, against a background of pre-existing maternal
conditions during pregnancy [5].

Due to growth and development disorders,
nutritional deficiencies or malnutrition, and
multisystemic pathology, prematurely born children
with low birth weight are much more susceptible to
developing functional disorders affecting all organ
systems, including the stomatognathic system [6, 8].
Numerous studies have suggested that prematurely
born children are more prone to the onset of dental
caries (DC) from an early age due to disorders in
the growth and development of primary dentition,
difficulties in maintaining oral hygiene, and enamel
mineralization issues [6, 8-12].

Several authors have hypothesized that the
increased susceptibility to DC in children of various
ages may be caused by changes in calcium homeostasis
due to systemic or local factors during the pre- and
postnatal developmental periods [13,19]. Recent
research supports these findings and additionally
highlights the impact of nutritional deficiencies,
particularly inadequate vitamin D metabolism and
compromised mineral absorption, as risk factors for
DC in primary dentition [20, 23].



impactul deficientelor de nutritie, in special metabo-
lismului deficitar al vitaminei D si lipsa sau absorbtia
minerald compromis in calitate de factori de risc pen-
tru CD in dentitia primara [20-23].

Componentele biologice cheie ale homeostaziei cal-
ciului sunt 1,25-dihiroxivitamina D (1,25(0OH),D), hor-
monul paratiroidian (PTH), calciul (Ca) si fosfati (Pi).
Important este cd acestea sunt si componentele biologice
cheie ale formarii smaltului dentar [16,17, 22-24]. Desi
mai multi autori in urma studiilor clinice au semnalat
cresterea prevalentei CD la copiii cu dereglarea metabo-
lismului fosfocalcic, a rolul tulburarilor homeostaziei Ca
in declansarea procesului de hipomineralizare a smaltu-
lui dentar, la copiii nu au fost suficient studiate, iar sta-
bilirea acestora va permite elaborarea unor noi strategii
personalizate de prevenire si de tratament a bolii carioa-
se la copiii ndscuti prematur. Prin urmare, este actuald
depistarea factorilor de risc pentru aparitia CD, care va
permite elaborarea unor noi strategii personalizate de
prevenire si de tratament la copiii ndscuti prematur.

Scopul studiului: estimarea rolului biomarkerilor
salivari ai homeostaziei calciului in prognosticul cariei
dentare la copiii ndscuti prematur.

Material si metode

Lucrarea a fost efectuata in cadrul Catedrei de
chirurgie oro-maxilo-faciala pediatrica si pedodontie
»lon Lupan” a USMF ,Nicolae Testemitanu” A fost
efectuat un studiu clinic de tip caz-martor. Pentru a
evidentia impactul tulburarilor de metabolism fos-
fo-calcic asupra susceptibilitatii la CD a copiilor nis-
cuti prematur au fost studiati biomarkerii salivari ai
homeostaziei calciului la un esantion de 621 de copii
cu varste cuprinse intre 1 si 3 ani, repartizati in 2 loturi
identice dupa structura. Astfel, lotul de cercetare L a
fost constituit din 207 de copii ndscuti prematur (dupa
datele anamnezei), iar lotul martor L - din 414 de co-
pii conventional sdnatosi.

Criteriile de selectare a subiectilor in studiu: vérsta
1- 3 ani, copii ndscuti prematur (dupé datele anamne-
zei) subiecti maladii severe ale SNC, acordul informat
al parintilor sau reprezentantilor legali.

Criteriile de excludere a copiilor din studiu: lipsa
acordului informat al parintilor sau reprezentantilor
legali pentru participarea in studiu.

Metode clinice de cercetare. Colectarea datelor s-a
efectuat prin aplicarea instrumentelor conform chesti-
onarelor pentru inregistrarea statutului oral propuse de
OMS (WHO Oral Health Questionnaire for Children,
2013) [26]. Au fost estimati indicii de experienta cari-
oasd (indicele de prevalentd a CD (IP) si indicii co, cos).

Metode paraclinice de cercetare. Metode biochimi-
ce de cercetare a fluidului oral. Pentru efectuarea studi-
ilor biochimice fluidul oral (FO) s-a colectat nestimu-
lat, dimineata d jeun, in eprubete de plastic sterile care
au fost transportate in Laboratorul Stiintific de biochi-
mie al USMF , Nicolae Testemitanu”. Markerii metabo-
lismului osos si fosfocalcic. Evaluarea biomarkerilor sali-
vari ai homeostaziei calciului (dozarea calciului (Ca) si

The key biological components of calcium
homeostasis are 1,25-dihydroxyvitamin
D (1,25(OH)2D), parathyroid hormone (PTH),
calcium (Ca), and phosphates (Pi). Importantly,
these are also the key biological components
involved in the formation of dental enamel [16, 17,
22-24]. Although several authors have reported an
increased prevalence of DC in children with disrupted
phosphocalcic metabolism, the role of calcium
homeostasis disorders in triggering the process of
enamel hypomineralization in children has not been
sufficiently studied Understanding these factors
will allow for the development of new personalized
strategies for the prevention and treatment of caries
disease in prematurely born children. Therefore,
identifying risk factors for the onset of DC is crucial,
as it will facilitate the formulation of new personalized
prevention and treatment strategies for prematurely
born children.

Aim of the study: to investigate the role of salivary
biomarkers of calcium homeostasis in the prognosis of
dental caries in prematurely born children.

Material and Methods

The study was conducted at the ,lon Lupan”
Department of Oral and Maxillofacial Surgery and
Pedodontics, at the SUMPh ,Nicolae Testemitanu” A
case-control clinical study was carried out to highlight
the impact of phosphocalcic metabolism disorders on
the susceptibility to DC in prematurely born children.
Salivary biomarkers of calcium homeostasis were studied
in a sample of 621 children aged 1 to 3 years, divided
into two structurally identical groups. Thus, the research
group (L) consisted of 207 prematurely born children
(according to anamnesis), while the control group (L)
included 414 conventionally healthy children.

Selection criteria for study subjects: Age 1-3 years,
prematurely born children (according to anamnesis),
severe central nervous system (CNS) diseases, and
informed consent from parents or legal representatives.

Exclusion criteria for children from the study: Lack of
informed consent from parents or legal representatives
for participation in the study.

Clinical Research Methods. Data collection was
performed using tools in accordance with the oral
health status recording questionnaires proposed by
the WHO (WHO Oral Health Questionnaire for
Children, 2013) [26]. Caries experience indices were
assessed, including the dental caries prevalence index
(IP) and co and cos indices.

Paraclinical Research Methods. Biochemical
Research Methods for Oral Fluid. For biochemical
studies, unstimulated oral fluid (OF) was collected
in sterile plastic tubes in the morning, after fasting,
and transported to the Scientific Laboratory of
Biochemistry at USMF ,Nicolae Testemitanu.” Bone
and Phosphocalcic Metabolism Markers. The evaluation
of salivary biomarkers of calcium homeostasis (calcium
(Ca) and phosphate (Pi) levels, 1,25-dihydroxyvitamin
D (1,25(0OH)2D), parathyroid hormone (PTH)) was
performed using standard EliTech kits (France), in
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fosfatilor (Pi), 1,25-dihiroxivitaminei D (1,25(OH),D,
hormonului paratiroidian (PTH)) s-a realizat cu setu-
rile standard EliTech (Franta), in conformitate cu reco-
mandarile producitorilor si cele elaborate de Gudumac
V. si coaut., 2010 [27].

Studiul a fost efectuat cu respectarea principiilor
de eticd a cercetdrii. Analiza datelor a fost realizata cu
aplicarea Epi Info 7.

Rezultate si discutii

Subiectii luati in observatie sunt nativi si rezidenti
in Republica Moldova. Repartitia copiilor in loturi a
fost identica dupd sexe si mediul de trai. Din numa-
rul total de copii nascuti prematur examinati au pre-
valat numeric baietii — 57,97%, comparativ cu fetele
- 42,03%. Copiii din mediul rural au prevalat numeric
(55,56%), comparativ cu cei proveniti din mediul ur-
ban (44,44%). Aceste rezultate sunt in concordanti cu
datele statistice care indicé o frecventd mai marea NP
in Republica Moldova la baieti si in zone rurale.

Gradul de prematuritate a copiilor inclusi in stu-
diu a fost apreciat dupa datele colectate din anamneza,
in functie de varsta gestationala. Astfel, nasterea pre-
matura aproape de termen cu vérsta gestationald cu-
prinsd intre 34 si 36 de saptamani a fost inregistratd la
29,95% din copii. Nasterea prematura moderata (varsta
gestationala de 32-33 de saptamani) s-a constatat la
30,43% din subiecti. Nastere prematura severd (varsta
gestationala de 28-31 de saptamani) a fost semnalata la
32,85% din copii, iar nastere prematura extrema (var-
sta gestationald de 22-27 de sdptamani) - la 6,76% din
subiecti, respectiv.

Analiza rezultatelor aprecierii nivelului de morbi-
ditate prin CD a evidentiat decalajul dintre indicatorii
de experientd carioasa la copiii ndscuti prematur si cei
conventional sdnitosi. In figura 1 sunt reflectate valo-
rile indicelui de prevalenta a CD (IP) la copiii nascuti
prematur (56,04%), care a fost cu 21,26% mai mare
comparativ cu copiii conventional sanatosi (34,78%).
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accordance with the manufacturers’ recommendations
and those developed by Gudumac V. et al., 2010 [27].

The study was conducted in accordance with
the principles of research ethics. Data analysis was
performed using Epi Info 7.

Results and Discussions

The subjects observed were natives and residents of
the Republic of Moldova. The distribution of children
in the groups was identical in terms of sex and living
environment. Among the total number of examined
prematurely born children, boys predominated
numerically (57.97%) compared to girls (42.03%).
Children from rural areas also predominated
numerically (55.56%) compared to those from
urban areas (44.44%). These results are consistent
with statistical data indicating a higher frequency of
premature births among boys and those in rural areas
in the Republic of Moldova.

The degree of prematurity of the children included
in the study was assessed based on data collected
from anamnesis, according to gestational age. Thus,
near-term premature birth with a gestational age
between 34 and 36 weeks, was recorded in 29.95%
of the children. Moderate prematurity (gestational
age of 32-33 weeks) was found in 30.43% of subjects.
Severe prematurity (gestational age of 28-31 weeks)
was reported in 32.85% of children, while extreme
prematurity (gestational age of 22-27 weeks) occurred
in 6.76% of subjects, respectively.

The analysis of the results regarding the level of
morbidity due to DC which highlighted the disparity
between caries experience indicators in prematurely
born children and those who are conventionally
healthy. Figure 1 shows the values of the dental caries
prevalence index (IP) in prematurely born children
(56.04%), which was 21.26% higher than that of
conventionally healthy children (34.78%).

The values of caries experience indicators were
higher in prematurely born children, representing:
df=2.27%0.13, compared to df=0.48+0.04 estimated

56,04% 2,5

0,5

IP (%)

Fig. 1. Valorile indicatorilor de experientd carioasa la copiii nascuti prematur.
Fig. 1. Values of caries experience indicators in prematurely born children.



Valorile indicatorilor de experientd carioasa au
fost mai mari la copiii nascuti prematur, reprezentand:
€0=2,27%0,13, comparativ cu co=0,48+0,04, estimat la
copiii conventional sanétosi. Linia de trend a indicato-
rilor de experienta carioasa indica o eventuald crestere
semnificativé a acestora la copiii din lotul de cercetare
(L,) si atentioneaza asupra necesitatii aplicirii metode-
lor de prevenire a afectiunilor dentare.

La majoritatea copiilor conventional sdnatosi (L,),
s-a Inregistrat o succesiune ritmici a perioadei de ca-
riorezistenta si carioactivitate. De obicei, o perioadd
de vulnerabilitate este urmata de una de rezistents, si
invers o perioada de rezistentd este urmatd de una de
vulnerabilitate. Evolutia maladiilor somatice si medi-
catia administratd la copiii din lotul de cercetare au
avut un impact semnificativ asupra perioadelor de ca-
rioactivitate sporita.

In comparatie cu copiii conventional sinitosi, la
copiii ndscuti prematur s-a depistat carioactivitate in-
tensa de 6,26 ori mai frecvent (Fig. 2). Prin urmare,
s-a observat o activitate carioasa intensa la 36,23% din
copiii L, si 5,79% din copiii L. Semnele care identificd
acest tipar carial sunt urmatoarele: inceputul anarhic
al cariei, care afecteaza egal atit zonele vulnerabile, cét
si cele immune, tendinta de a afecta toate grupurile
dentare, inclusiv dintii frontali inferiori si caninii, si-
multan pot fi afectate toate suprafetele aceluiasi dinte.
Pentru toate grupurile dentare, timpul posteruptiv ne-
cesar pentru debutul cariei este, de obicei, foarte scurt.
Dintii pot fi afectati chiar in timpul perioadei eruptive,
iar evolutia cariei este acutd, cu o viteza mare de extin-
dere in suprafatd si profunzime.

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

L1

Liberi de carie
Absent of caries

Fig. 2. Ponderea gradului de activitate carioasé la copiii ndscuti prematur (%).
Fig. 2. Proportion of caries activity level in prematurely born children (%).

® Carioactivitate moderata
Reduced Carioactivity

in conventionally healthy children. The trend line of
the caries experience indicators suggests a significant
potential increase in these indicators among the
children in the research group (L,) and emphasizes
the need for the implementation of dental disease
prevention methods.

In the majority of conventionally healthy children
(L,), a rhythmic succession of caries resistance and
caries activity periods was recorded. Usually, a period
of vulnerability is followed by a period of resistance,
and conversely, a period of resistance is followed by
a period of vulnerability. The evolution of somatic
diseases and the medication administered to the
children in the research group significantly impacted
the periods of increased caries activity.

In comparison to conventionally healthy children,
premature children exhibited intense caries activity
6.26 times more frequently (Fig. 2). Consequently,
intense caries activity was observed in 36.23% of
children in L1 and 5.79% of children in L. The signs
identifying this carious pattern include: the anarchic
onset of caries, which equally affect both vulnerable
and immune areas, a tendency to impact all dental
groups, including lower anterior teeth and canines,
and the possibility of all surfaces of the same tooth
being affected simultaneously. For all dental groups,
the post-eruptive time required for the onset of caries
is usually very short. Teeth can be affected even during
the eruptive period, and the progression of caries is
acute, with a rapid rate of extension in both surface
area and depth.

It is well known that calcium (Ca) homeostasis
is maintained by parathyroid hormone (PTH) along

5,79%

65,22%

Lo

H Carioactivitate intensa
Intense Carioactivity
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Este cunoscut faptul ca homeostazia Ca este asigura-
ta de catre hormonul paratiroidian alaturi de o serie de
relatii reciproce care au loc intre intestinul subtire, siste-
mul osos si rinichi. HPT stimuleazd reabsorbtia osteo-
clasticd a osului si absorbtia Ca la nivelul tubului distal
al nefronului, regland in acelasi timp actiunea vitaminei
D, de crestere a absorbtiei calciului la nivel intestinal.
Receptorii extracelulari ai Ca prezinta sensibilitate inaltd
si reactioneazi chiar si la scideri infime ale mineralului,
stimuland sinteza de PTH la nivelul glandelor paratiroi-
de [18].

Analiza rezultatelor aprecierii biomarkerilor sa-
livari ai homeostaziei calciului (Ca, Pi, relatiei Ca/
Pi, 1,25-dihiroxivitaminei D (1,25(0OH),D), hormo-
nului paratiroidian) a depistat diferente semnificative
intre acesti indicatori estimati la copiii din lotul de cer-
cetare (L,) si lotul martor (L)) la care markerii mentio-
nati au fost in limitele fiziologice. La copiii din lotul L,
a fost stabilitd reducerea semnificativd a relatiei Ca/Pi
in FO (1:1,02+0,14, p<0,001), in raport cu lotul martor
(1:1,64%0,23). Conform opiniei expuse de JleoHTbeB
B.K. si coaut., 2016, reducerea raportului Ca/Pi mai mica
de 1:1,52 constituie un factor de prognostic nefavorabil
al evolutiei CD, cauzat de tulburarea procesului de remi-
neralizare a smaltului [28]. Considerdm ca acest fapt ar
putea fi consecinta tulburérii homeostaziei Ca, in tim-
pul formarii matricei smaltului (faza de secretie), dar
si in perioada de mineralizare a smaltului dentar (faza
de maturare).

Unul dintre cele mai importante mecanisme de initi-
ere a CD ar putea fi tulburarea procesului de mineraliza-
re a tesuturilor dure dentare. Din acest motiv am consi-
derat necesar studiul comparativ al nivelui hormonilor si
reglatorilor homeostaziei Ca in FO la copiii nascuti pre-
matur si cei conventional sinitosi. Rezultatele obtinute
reflectd o diferenta statistic semnificativd a continutului
1,25(0H),D si HPT in FO in raport cu copii conventi-
onal sdnatosi.

In FO al copiilor din lotul de cercetare (L) s-a depis-
tat reducerea nivelului vitaminei D (22,07+0,83 puM/L,
p<0,001) comparativ cu lotul martor (54,05+1,12 pM/L).
Deficitul de 1,25(0OH),D devine un trigger pentru tul-
burarea metabolismului mineral si osos, descris de mai
multi cercetitori. Conform studiilor Vera V,, et al., 2015,
cea mai cunoscuta functie a vitaminei D este mentinerea
homeostaziei Ca si Pi in organism si sustinerea proce-
sului de mineralizare osoasd [18]. Efectul principal al
25-hidroxicolecalciferolului este stimularea transportu-
lui Ca din lumenul intestinului subtire in circulatia sang-
vina, sporind astfel concentratia serica a acestui element.
Intruct concentratiile adecvate de Ca si Pi influenteazi
mineralizarea osteoidului, deficitul sever de vitamina D,
si formele ei active provoacd insuficienta mineralizarii
acestuia soldata cu dezvoltarea rahitismului la copii [19,
29].

In urma studiului efectuat s-a relevat valoarea cres-
cutd a nivelului HPT in FO la copiii nascuti prematur
(21,58+0,47, p<0,001), de 3,49 ori mai mare comparativ
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with a series of reciprocal relationships that occur
between the small intestine, the skeletal system,
and the kidneys. PTH stimulates osteoclastic bone
resorption and calcium absorption at the distal
nephron, while simultaneously regulating the action
of vitamin D, which enhances calcium absorption in
the intestine. Extracellular calcium receptors exhibit
high sensitivity and respond even to minute decreases
in calcium levels, stimulating the synthesis of PTH in
the parathyroid glands [18].

The analysis of the results regarding salivary
biomarkers of calcium homeostasis (Ca, Pi, Ca/
Pi ratio, 1,25-dihydroxyvitamin D (1,25(OH),D),
parathyroid hormone) revealed significant differences
between these indicators in the research group (L))
and the control group (L), where these markers
were within physiological limits. In the L1 group, a
significant reduction of the Ca/Pi ratio in OF was
established (1:1.02+0.14, p<0.001) compared to
the control group (1:1.64+0.23). According to the
opinion expressed by Leontiev VK. et al, 2016, a
reduction in the Ca/Pi ratio below 1:1.52 constitutes
an unfavorable prognostic factor for the progression of
DC, caused by the disruption of the remineralization
process of enamel [28]. We consider that this may be a
consequence of disrupted calcium homeostasis during
the formation of the enamel matrix (secretion phase)
as well as during the enamel mineralization period
(maturation phase).

One of the most important mechanisms for initiating
DC could be the disruption of the mineralization process
of hard dental tissues. For this reason, we considered it
necessary to conduct a comparative study of the levels
of hormones and regulators of calcium homeostasis
in oral fluid (OF) in prematurely born children and
conventionally healthy children. The obtained results
reflect a statistically significant difference in the
content of 1,25(0OH),D and PTH in OF compared to
conventionally healthy children.

In the OF of children from the research group (L),
a reduction in vitamin D levels (22.07+0.83 pM/L,
p<0.001) was detected when compared to the control
group (54.05+1.12 uM/L). A deficiency of 1,25(OH),D
becomes a trigger for disturbances in mineral and
bone metabolism, as described by several researchers.
According to the studies by Vera V. et al., 2015, the
most well-known function of vitamin D is to maintain
calcium (Ca) and phosphate (Pi) homeostasis in the
body and to support the bone mineralization process
[18]. The primary effect of 25-hydroxycholecalciferol
is to stimulate the transport of Ca from the lumen
of the small intestine into the bloodstream, thus
increasing the serum concentration of this element.
Since adequate concentrations of Ca and Pi influence
osteoid mineralization, severe deficiencies of
vitamin D, and its active forms lead to insufficient
mineralization, resulting in the development of rickets
in children [19,29].

Following the conducted study, a significantly
elevatedlevel of PTH in OF was revealed in prematurely



cu copiii conventional sanétosi (6,1940,39), care ar putea
fi provocaté de deficienta vitaminei D. Dozarea HPT in
FO a aratat o crestere statistic semnificativd a acesteia in
special la copiii cu nastere prematura severa si extrema
in anamneza. Cresterea HPT este un indicator al tulbu-
rdrilor accentuate ale metabolismului mineral si osos,
hiperparatiroidismul secundar fiind o reactie compen-
satorie a glandelor paratiroide in urma hipocalcemiei
indelungate. Dereglarea pe termen lung a homeostazi-
ei calciului duce la mobilizarea acestuia din depozitele
osoase, ceea ce provoaca sindromul de osteopenie [30].

Hormonii care regleaza metabolismul Ca si vitami-
na D, influenteaza direct si indirect transportarea Ca in
celule, inclusiv in cele osoase [29]. Gradul de asimilare
a calciului in tesutul osos si de incorporare in tesuturile
dure dentare este dependent de disponibilitatea Pi, nece-
sari nu doar pentru mineralizarea acestora, dar si pen-
tru functionarea normala a mitocondriilor, iar aportul
suficient de Ca si Pi in smaltul dentar previne aparitia
procesului carios chiar si la etapa de demineralizare a
smaltului [8, 9, 15, 17-19]. Astfel, tulburarile timpurii ale
procesului de crestere si dereglarea metabolismului fos-
focalcic ar putea influenta susceptibilitatea la CD. Rezul-
tatele studiilor noastre sunt in concordanta cu cele ale al-
tor cercetdtori care au depistat la copiii nascuti prematur
tulburarea homeostaziei Ca [24, 34]. Rezultatele prezen-
tului studiu confirmi datele obtinute de noi in lucrarile
efectuate anterior [31-33], dar si depistate de mai multi
autori [6, 8,9, 11, 21].

Concluzii

1. Prevalenta cariei dentare la copiii nascuti
prematur a fost cu 21,26% mai mare comparativ cu
copiii conventional sdnitosi, iar activitatea carioasd
intensa — de 6,26 ori mai frecventa.

2. Deficitul de vitamina D,, cresterea producerii
PTH si scaderea relatiei Ca/Piin FO pot fi utilizati ca bi-
omarkeri salivari in prognosticul cariei dentare la copiii
nascuti prematur.

3. Depistarea la copiii ndscuti prematur a unor
factori importanti de risc carios si indicatori ai evo-
lutiei agresive a CD, impune aprofundarea studiilor
interdisciplinare si abordarea complexa in planificarea
masurilor cariopreventive, elaborate de echipe poliva-
lente de medici specialisti in conformitate cu indica-
tiile individuale, care in cadrul ingrijirilor preventive
complexe si personalizate, vor include nu doar metode
locale, dar si administrarea medicatiei pentru echili-
brarea homeostaziei calciului.
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born children (21.58+0.47, p<0.001), which was 3.49
times higher compared to conventionally healthy
children (6.19+0.39) this could be caused by vitamin D
deficiency. The measurement of PTH in OF showed a
statistically significant increase, especially in children
with a history of severe and extreme prematurity.
The increase in PTH is an indicator of significant
disturbances in mineral and bone metabolism, with
secondary hyperparathyroidism being a compensatory
reaction of the parathyroid glands due to prolonged
hypocalcemia. Long-term disruption of calcium
homeostasis leads to the mobilization of calcium from
bone reserves, resulting in osteopenia syndrome [30].

The hormones that regulate calcium (Ca)
metabolism and vitamin D, directly and indirectly
influence the transport of Ca into cells, including
bone cells [29]. The degree of calcium assimilation in
bone tissue and incorporation into hard dental tissues
depends on the availability of phosphate (Pi), which
is necessary not only for their mineralization but also
for the normal functioning of mitochondria. Adequate
intake of Ca and Pi in dental enamel prevents the onset
of caries process even during the demineralization stage
of enamel [8, 9, 15, 17-19]. Thus, early disturbances
in growth processes and disruptions in phosphocalcic
metabolism could influence the susceptibility to DC.
Our study results align with those of other researchers
who have identified calcium homeostasis disruptions
in prematurely born children [24,34]. The findings of
the present study confirm data previously obtained in
our earlier works [31-33], as well as those identified by
several other authors [6, 8, 9, 11, 21].

Conclusions:

1. The prevalence of dental caries in prematurely
born children was 21.26% higher compared to
conventionally healthy children, while intense caries
activity was 6.26 times more frequent.

2. Vitamin D, deficiency, increased PTH
production, and a decreased Ca/Pi ratio in OF can be
used as salivary biomarkers in the prognosis of dental
caries in prematurely born children.

3. Identifying significant caries risk factors
and indicators of aggressive progression of DC in
prematurely born children necessitates the deepening
of interdisciplinary studies and a comprehensive
approach in planning preventive measures. These
measures should be developed by multidisciplinary
teams of specialists in accordance with individual
recommendations and, within complex and
personalized preventive care, should include not only
local methods but also medication administration to
balance calcium homeostasis.
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