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Rezumat

Scopul lucrarii a constituit in studierea mi-
crocristalizarii fluidului oral si afectarea copii-
lor prin carie dentara. Au fost examinati clinic
148 de copii cu vérste cuprinse intre 7 si 10 ani.
S-au estimat indicii de frecventd a cariei den-
tare si de experienta carioasa. Rata fluxilui sa-
livar, pH-ul salivei si capacitatea de tamponare
salivard au fost studiate cu aplicarea Kitului
Saliva-Check Buffer, GC. Studiul microcrista-
lizarii fluidului oral (FO) a fost efectuat prin
metoda de deshidratare a picéturilor. Studiul
a fost efectuat in conformitate cu cerintele
Codului de eticé in cercetarea stiintificd. S-a
stabilit o relatie directd dintre activitate cari-
oasd intensa i scaderea gradului de microcris-
talizare a FO. Concluzii: Principalele avantaje
ale cercetarii proprietatilor cristalografice ale
FO sunt non-invazivitatea, simplitatea reali-
zarii si accesibilitatea prelevarii substratului
studiat, oferind astfel noi perspective in cadrul
studiilor clinice. Studiul microcristalizarii FO
la copiii cu carie dentara a elucidat un sir de
markeri ai modificdrilor produse la nivelul
cavitdfii orale care pot fi utilizati ulterior in
cadrul cercetérilor screening, in practica sto-
matologica, la elaborarea masurlior preventive
si evaluarea eficientei acestora.

Cuvinte cheie: fluid oral, microcristalizare,
carie dentard.

Introducere

Summary

The aim of the paper was to study the mi-
crocrystallization of oral fluid and to affect
children through tooth decay. 148 children
between the ages of 7 and 10 were clinically
examined. Indices of tooth decay frequency
and carious experience were estimated. Sali-
vary flow rate, saliva pH and salivary buffering
capacity were studied using the Saliva-Check
Buffer Kit, GC. The study of microcrystalliza-
tion of oral fluid (OF) was performed by the
method of drop dehydration. The study was
performed in accordance with the require-
ments of the Code of Ethics in scientific re-
search. A direct relationship was established
between intense carious activity and the de-
crease of the degree of microcrystallization of
OF. Conclusions: the main advantages of the
research of the crystallographic properties of
OF are the non-invasiveness, the simplicity of
the realization and the accessibility of the sam-
pling of the studied substrate, thus offering
new perspectives in clinical trials. The study
of OF microcrystallization in children with
dental caries elucidated a series of markers of
changes in the oral cavity that can be used later
in screening research, in dental practice, in the
development of preventive measures and eval-
uation of their effectiveness.

Keywords: oral fluid, microcrystallization,
tooth decay.

Introduction

According to the objectives of evidence-based
medicine, there is a need to apply clinical and labora-
tory investigation methods that ensure the obtaining
of high-precision quantitative parameters for the ar-
gumentation and rational selection of the treatment

Conform obiectivelor medicinei bazate pe dovezi
apare necesitatea aplicarii metodelor de investigatie
clinice si de laborator care asigura obtinerea parame-
trilor cantitativi de precizie inalta pentru argumenta-
rea si selectarea rationald a tratamentului patologiei



studiate [1, 2, 4]. Lichidele organismului uman sunt
utilizate pe scard largd in diagnosticul de laborator.
Cu toate acestea, obtinerea lor pentru cercetare este
insotitd deseori de anumite dificultéti (leziuni tisu-
lare, respectarea unor algoritmi speciali temporari
s.a.). In decursul ultimilor decenii, s-au intreprins
primii pasi in studiul manifestédrilor diverselor mala-
dii asupra organizarii structurale a lichidelor biologi-
ce [2,4-7, 15, 20].

In diverse domenii ale medicinei este implemen-
tatd o noud tehnologie de diagnosticare — cercetarea
morfologica a lichidelor biologice [18]. Obtinerea
structurilor lichidelor biologice investigate se reali-
zeazd pe calea transferului fazic a acestora din starea
lichida in stare solida prin deshidratare. In rezultatul
unor studii experimentale s-a demonstrat faptul ca
informatia continutd in faza lichidd la nivel mole-
cular, in procesul de deshidratare este transferata la
nivel macrosopic sub forma diferitor structuri, care
devin vizibile pentru cercetator [6].

Principalele avantaje al studiului proprietétilor
biofizice a fluidului oral (FO) sunt non-invazivita-
tea, simplitatea realizarii si accesibilitatea prelevarii
substratului studiat, oferind astfel noi perspective in
cadrul studiilor clinice [8]. Prin urmare, este actual
studiul dinamicii indicatorilor FO pentru a elabora
parametrii cantitativi individuali, exacti de evaluare
a riscului carios §i prognozare a cariei dentare. De-
oarece eficienta preventiei primare si secundare a
cariei dentare este maxima atunci cind se actioneaza
tintit si diferentiat in dependenta de factorii de risc
individuali, pentru majorarea eficientei strategiilor
preventive aplicate la copii, este necesar de a studia
minutios factorii de risc, inclusiv modificarile care se
produc la nivelul FO.

Scopul lucrarii: studierea relatiei dintre
proprietatile fizico-chimice ale fluidului oral si afec-
tarea copiilor prin carie dentara.

Materiale si metode

Studiul a fost efectuat in cadrul Catedrei de chi-
rurgie oro-maxilo-faciala pediatricd si pedodontie
»lon Lupan” a USMF ,Nicolae Testemitanu’, in peri-
oada anilor 2021—2022. Materialul prezentei lucrari
se bazeazd pe examinarea clinicd a 148 de copii cu
varstele cuprinse intre 7 si 11 ani.

Datele clinice pentru aprecierea indicilor de
experienta carioasa au fost colectate in conformi-
tate cu criteriile Organizatiei Mondiale a Sdnatatii
(OMS). Au fost estimati indicii de prevalentd a cariei
dentare (IP), COA si COAS, COA+co si COAS+cos.
Starea igienei orale a fost apreciatd folosind indice-
le de de igiend orala OHI-S (G.Green, I.Vermillion
1964) (3, 12, 18]. Parametrii biofizici ai fluidului oral
au fost apreciati utilizind Kitul Saliva-Check Buffer,
GC, care reflcetd: rata fluxului salivar, Ph-ul si capa-
citatea de tampon a salivei.

Studiul modificarilor cristalografice ale FO a fost
efectuat dupa metoda elaboratd de Leous P. Fluidul

of the studied pathology [1, 2, 4]. Human body fluids
are widely used in laboratory diagnosis. However,
obtaining them for research is often accompanied by
certain difficulties (tissue damage, compliance with
temporary special algorithms, etc.). During the last
decades, the first steps have been taken in the study
of the manifestations of various diseases on the struc-
tural organization of biological fluids [2, 4-7, 15, 20].
A new diagnostic technology is being imple-
mented in various fields of medicine — the morpho-
logical research of biological fluids [18]. Obtaining
the structures of the investigated biological liquids is
done by way of their phase transfer from the liquid
state to the solid state by dehydration. As a result of
experimental studies, it has been shown that the in-
formation contained in the liquid phase at the mo-
lecular level in the dehydration process is transferred
at the macrosopic level in the form of various struc-
tures, which become visible to the researcher [6].
The main advantages of the study of the bio-
physical properties of oral fluid (OF) are the non-in-
vasiveness, the simplicity of the realization and the
accessibility of the sampling of the studied substrate,
thus offering new perspectives in clinical trials [8].
Therefore, the study of the dynamics of FO indicators
is current in order to elaborate the individual, exact
quantitative parameters of caries risk assessment and
prediction of dental caries. As the effectiveness of
primary and secondary prevention of dental caries is
maximized when targeted and differentiated accord-
ing to individual risk factors, in order to increase the
effectiveness of preventive strategies applied in chil-
dren, it is necessary to study carefully the risk factors,
including changes that occur at the OF level.

The aim of the paper: to study the relationship
between the physicochemical properties of oral fluid
and the damage of children through tooth decay.

Materials and methods

The study was performed in the Department of
Pediatric Oro-maxillofacial Surgery and pedodon-
tics ,Jon Lupan” of USMF ,Nicolae Testemitanu’,
during the years 2021—2022. The material of this
paper is based on the clinical examination of 148
children aged 7 to 11 years.

Clinical data for the assessment of carious experi-
ence indices were collected in accordance with the
criteria of the World Health Organization (WHO).
Indices of prevalence of dental caries (PI), DMFT
and DMFS, DMFT+dft and DMFS+ cos were esti-
mated. The state of oral hygiene was assessed using
the OHI-S oral hygiene index (G. Green, I. Vermil-
lion 1964) [3, 12, 18]. The biophysical parameters of
the oral fluid were assessed using the Saliva-Check
Buffer Kit, GC, which reflects: salivary flow rate, pH
and saliva buffering capacity.

The study of the crystallographic changes of OF
was performed according to the method developed
by Leous P. The oral fluid was collected with a sterile

e

| pedodont

J

ica s

latr

ie OMF pedi

;\C}ﬂrurg



14

oral a fost colectat cu o pipetd sterila in cantitate de
0,2 — 0,3 ml din zona planseului cavitétii orale. Apoi,
pe o lama de sticla, pretratata cu alcool si eter au fost
aplicate trei picaturi de FO. Deshidratarea picaturilor
de FO s-a produs in termostat la t = 37°C, fiind pro-
tejate de praf. Micropreparatele au fost examinate la
microscopul optic AmScope B120C-E1. Prin metoda
de cercetare a microcristalogramelor fluidului oral
(MCG FO) au fost cercetate zonele centrale si perife-
rice ale fasciilor de FO, cristalele separate si substanta
amorfa. Interpretarea componentelor cristaloscopice
s-a realizat prin aplicarea tabelelor speciale cu noti-
ficarea caracteristicilor structulilor studiate [17]. Ti-
pul de microcristalizare a FO a fost apreciat dupé un
algoritm descris anterior [8]. Evaluarea gradului de
microcristalizare a fluidului oral (GMCC FO) a fost
efectuatd dupd examinarea picaturilor uscate de FO,
rezultatele fiind exprimate in puncte medii in depen-
denté de tipurile identificate de formare a cristalelor
dupa cum urmeaza: 0,0-1,0 — grad foarte scizut; 1,1-
2, 0 — grad scizut; 2,1-3,0 — satisfacator; 3,1-4,0 —
grad inalt; 4,1-5,0 — grad foarte inalt de microcris-
talizare. Riscul devierii gradului de microcristalizare
(RDM) a fost apreciat dupa formula: RDM=(RR1)/
RRx100, unde RR — riscul relativ [20].

Criteriile de includere in cercetare: copii cu vérste
intre 7 si 11 ani, acordul informat in forma scrisd a
périntilor sau reprezentantilor legali pentru partici-
parea copiilor in studiu.

Criterii de excludere din studiu: copii proveniti
din zone endemice de fluoroza, lipsa acordului in-
format a parintilor sau reprezentantilor legali pentru
participarea copiilor in studiu.

Studiul a fost realizat in conformitate cu cerintele
etice, cu obtinerea acordului scris al périntilor pen-
tru participarea copiilor in studiu. Analiza datelor
obtinute a fost efectuatd folosind teste parametrice si
non-parametrice a Software Excel si Epi Info, cu aju-
torul functiilor si modulelor acestora.

Rezultate

Toti copiii luati in studiu s-au néscut si locuiesc
permanent in municipiul Chisindu. Din numarul
total de 148 de copii, ponde-
rea bdietilor a fost de 51%, iar
a fetelor — de 49%. La momen-
tul examenului clinic, 21,62%
din toti copiii examinati au
avut varsta de 7ani (32 co-
pii), 15,55% - 8 ani (23 copii),
21,62% - 9 ani (32 copii), 21,62
- 10 ani (32 copii) i 19,59% -11
ani (29 copii). La examenul cli-
nic caria dentard s-a depistat la
80,41% din subiecti (119 copii),
19,59% (29 copii) fiind liberi de
carie (Figura 1).

Valoarea medie a indicelui
co+COA la copiii examinati a
fost de 1,45+0,97, fiind la fete

copii liberi de cari€

children free of caries
1959% _—

copii cu carii dentare
children with tooth decay
80.41%

Fig. 1. Frecventa cariei dentare la copiii luati in studiu (%).
Fig. 1. Frequency of dental caries in children studied (%).

pipette in the amount of 0.2 — 0.3 ml from the floor
area of the oral cavity. Then, three drops of OF were
applied to a glass slide, pretreated with alcohol and
ether. Dehydration of the OF droplets occurred in the
thermostat at t = 37 ° C, being protected from dust.
Micropreparations were examined under the Am-
Scope B120C-E1 light microscope. The central and
peripheral areas of the OF bundles, the separate crys-
tals and the amorphous substance were investigated
by the method of research of oral fluid microcrystal-
lograms (OF MCQG). The interpretation of the crys-
talloscopic components was made by applying special
tables with the notification of the characteristics of
the studied structures [17]. The type of microcrystal-
lization of OF was assessed according to an algorithm
described above [8]. The evaluation of the degree of
microcrystallization of the oral fluid (DMCC OF) was
performed after the examination of the dry drops of
OF, the results being expressed in average points de-
pending on the identified types of crystal formation
as follows: 0.0-1.0 — very low degree low; 1.1-2.0 —
low degree; 2.1-3.0 — satisfactory; 3.1-4.0 — high
degree; 4.1-5.0 — very high degree of microcrystal-
lization. The risk of microcrystallization deviation
(RMD) was assessed according to the formula: RMD
=(RR-1)/RRx100, where RR — relative risk [20].

Criteria for inclusion in the research: children aged
7 to 11 years, written informed consent of parents or
legal representatives for the participation of children
in the study.

Exclusion criteria from the study: children from
endemic areas of fluorosis, lack of informed consent
of parents or legal representatives for the participa-
tion of children in the study.

The study was conducted in accordance with ethi-
cal requirements, with the written consent of the par-
ents for the participation of children in the study. The
analysis of the obtained data was performed using para-
metric and non-parametric tests of Excel and Epi Info
Software, with the help of their functions and modules.

Result

All the children studied were born and live per-
manently in Chisinau. Out of
the total number of 148 chil-
dren, including 76 boys (51%)
and 72 girls (49%) At the time
of the clinical examination,
21.62% of all children exam-
ined were 7 years old (32 chil-
dren), 15.55% — 8 years (23
children), 21.62% — 9 years (32
children), 21.62 — 10 years (32
children) and 19.59% -11 years
(29 children). At the clinical
examination, dental caries was
found in 80.41% of subjects
(119 children), 19.59% (29 chil-
dren) being free of caries (Fig-
ure1).



de 1,47 mai crescut
comparativ cu baietii
(1,38+0,26). Acest in-
dicator s-a modificat in
dependenta de varsta: la
copiii de 7 ani co+COA
a constituit 1,53+0,08,
la 8 ani — 1,1740,11; 9
ani — 1,09+0,34; 10 ani
— 1,75%£0,78 si 11 ani
— 1,51+1,31.

Din numdrul to-
tal de subiecti luati in
studiu, la majoritatea
copiilor (47,97%) s-a
apreciat carioactivitatea
redusd, la 41 (27,70%)
— carioactivitate mo-
derats, iar la 4,73% din
copiii examinati a fost
stabilit gradul intens de
activitate carioasa (Fi-
gura 2).

Valoarea medie a
indicelui OHI-S la co-
piii luati in studiu a
constituit  1,28+0,32.
Aprecierea  indicelui
OHI-S a constatat doar
la 19,59% din copii
nivelul bun de igiend
orala. La majoritatea
din copii examinati
(66,89%) s-a estimat ni-
velul satisfacator de igi-
ena orald. Valoarea me-
die a indicelui OHI-S la
copiii luati in studiu a
constituit 1,28+1,03. La
5,41% din copii a fost
depistatd igiena orald
defectuoasa si prezenta
placii bacteriene ,ma-
ture®, acestea din urma
avand un grad moderat
si intens de activitate
carioasa.

Rata fluxilui salivar,
pH-ul salivei si capa-
citatea de tamponare
salivara la copii au fost
studiate cu ajutorul
kitul-ui  Saliva-Check
Buffer, GC (Figura 3).
La copiii afectati de ca-

rie dentara s-a apreciat viteza relativ scazuta a canti-
tatii de FO eliminat (4,31 ml), spre deosebire de cei
liberi de carie (5,12 ml). Diferente semnificative s-au
prezentat la analiza comparativa a proprietatilor fizi-
co-chimice ale FO (p<0,001) la copiii cu carie den-

—_—

[27,7%

Bactivitate carioasi intensé Bliberi de carie dentard
Bactivitate carioasd moderatd  [Mactivitate carioasd redusi
Wfree of caries

Breduced carioactivity

Mintense carioactivity
Bmoderate carious activity

Fig. 2. Gradul de activitate a cariei dentare la copiii luati in studiu (%).
Fig. 2. The degree of activity of dental caries in the children studied (%).
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fluxul salivar capacitatea de tampon viscozitatea

the flow pH buffering capacity viseosity
= Copii cu carii @ Copii liberi de carii
® children with tooth decay B caries-free children

Fig. 3. Proprietdtile fizico-chimice ale fluidului oral la copii.
Fig. 3. Physico—chemical properties of oral fluid in children.
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Fig. 4. Microcristalograma fluidului oral: a — zona centrald; b — zona
tranzitorie; c— zona periferica.

Fig. 4. Microcrystallogram of oral fluid: a — central area; b — transitional
zone; ¢ — peripheral area.

The average value
of the dft+DMFT in-
dex in the examined
children was 1.45+0.97,
being 1.47 higher in
girls compared to boys
(1.38+0.26). This indi-
cator changed depend-
ing on age: in 7-year-
olds dft+DMFT was
1.53+0.08, at 8 vyears
— 1.17£0.11; 9 years —
1.09+£0.34; 10 years —
1.75+0.78 and 11 years
— 1.51+1.31.

Out of the total
number of subjects
studied, the majority of
children (47.97%) had
a reduced carioactivity,
41 (27.70%) — moder-
ate carjoactivity, and
4.73% of the children
examined had an in-
tense degree of carious
activity (Figure 2).

The mean OHI-S
index in the children
studied was 1.28+0.32.
The assessment of the
OHI-S index found in
only 19.59% of children
the good level of oral
hygiene. A satisfactory
level of oral hygiene
was estimated in most
of the children exam-
ined (66.89%). The
mean OHI-S index in
the study children was
1.28+1.03. In 5.41% of
children, poor oral hy-
giene and the presence
of ,mature” bacterial
plaque were detected,
the latter having a mod-
erate and intense degree
of carious activity.

Salivary flow rate,
saliva pH, and salivary
buffering capacity in
children were studied
using the Saliva-Check
Buffer, GC kit (Figure
3). In children affected

by dental caries, the relatively low rate of the amount
of OF eliminated (4.31 ml) was seen, in contrast
to those free of caries (5.12 ml). Significant differ-
ences were presented in the comparative analysis of
the physicochemical properties of OF (p<0.001) in
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Fig. 5. Microcristalograma fluidului oral: a— zona centrala; b — zona tranzitorie.

Fig. 5. Microcrystallogram of oral fluid: a— central area; b — transitional zone.

> \ e i -
NS A
Fig. 6. Gradul de curburd a a ramurii principale a microcristalului de

fluid oral.

Fig. 6. The degree of curvature of the main branch of the oral fluid
microcrystalline.

tard si cei carioimuni. Astfel, la copiii cu carie den-
tard, s-a depistat scdderea semnificativd a pH-ului
FO (pH=6,28+0,11, p<0,01), capacitatea de tampo-
nare salivara joasa (7,72+0,23, p<0,001) si vascozi-
tate crescuta a FO (2,08+0,53, p<0,01), fiind factori
importanti de risc carios.

Pentru cuantificarea rezultatelor studiului micro-
cristalizdrii salivei mixte in urma deshidratarii pica-
turilor de FO a fost elaborat un algoritm de analiza
a MCG FO, conform céruia la microscopul optic s-a
examinat micropreparatul pentru examinarea tutu-
ror structurilor observate: zona centrald, tranzitorie
si periferica. Analizei descriptive au fost supuse toate
componentele MCG, iar interpretarea componente-
lor cristaloscopice a fost efectuatd cu ajutorul unui
tabel specializat de structuri amorfe si cristaline si
altor criterii suplimentare (Figura 4).

In zona zona centrali s-a observat acumularea
structurilor cristalizate, in zona tranzitorie — cristale
solitare, iar in cea periferici — zona amorfa (Figura
5). Astfel, in zona periferica a fasciilor FO se observa
prevalenta figurilor de tip ,cruciate” si ,,prismatice”
Tabloul dendritic din zona centrala este reprezentat
prin formatiuni liniare, prin structuri de tip ,,coada
calului” sau ,,ferigd”
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Fig. 7. Lungimea ramurii principale a microcristalului de fluid oral.
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Fig. 7. Length of the main branch of the oral fluid microcrystal.

children with tooth decay and caries. Thus, in chil-
dren with dental caries, a significant decrease in the
pH of OF was detected (pH=6.28 0.11, p<0.01), low
salivary buffering capacity (7.72+0.23, p<0.001) and
increased viscosity of OF (2.08+0.53, p<0.01), being
important carious risk factors.

To quantify the results of the study of microcrys-
tallization of mixed saliva after dehydration of OF
droplets, an algorithm for the analysis of OF MCG
was developed, according to which the optical micro-
scope examined the micropreparation to examine all
observed structures: central, transient and peripher-
al. All MCG components were subjected to descrip-
tive analysis, and the interpretation of crystalloscopic
components was performed using a specialized table
of amorphous and crystalline structures and other
additional criteria (Figure 4).

In the central zone, the accumulation of crystal-
lized structures was observed, in the transient zone
— solitary crystals, and in the peripheral zone — the
amorphous zone (Figure 5). Thus, in the peripheral
area of the OF fascias, the prevalence of ,crusader”
and ,,prismatic” type figures is observed. The dendrit-
ic picture in the central area is represented by linear
formations, by ,,ponytail” or ,fern” type structures.
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Fig. 8. Raportul dintre latimea ramurii principale la baza sila varful microcristalului de fluid oral.
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Fig. 9. Fascia fluidului oral unui copil fard leziuni carioase. Tipul I i Il de microcristalizare a fluidului oral.

Fig. 9. Oral fluid fascia of a child without carious lesions. Type | and Il microcrystallization of oral fluid.

Pentru descrierea microcristalelor de FO s-au
apreciat urmatorii parametri: lungimea, latimea si
gradul de curburd a ramurii principale, raportul
dintre latimea ramurii principale la baza si la varful
microcristalului, raportul perimetrului si suprafetei
microcristalului, frecventa si unghiul de deviere a
dendritelor de gradul I, caracterul simetric al rami-
ficdrilor dendritelor de gradul I de la ramura princi-
pala (Figurele 6-8).

S-a cercetat integritatea ramurei principale a
trunchiului si a zonei de conexiune a trunchiului cu
dendritele de gradul I, forma vérfului dendritelor
(conicd, ovala sau divizatd) si s-au apreciat incluziu-
nile organice: proportia intre suprafata incluziunilor
organice si cAmpul de vedere; localizarea incluziu-
nilor organice (la periferie, in zona centrald, sau pe
intreaga suprafatd a cAmpului de vedere) si raportul
cu cristalul (aderare sau izolare).

La examinarea MCG FO copiilor cu leziuni ca-
rioase si a celor liberi de carie dentard s-au depistat
structuri microcristaline diferite. La copiii fara le-
ziuni carioase microcristalele FO aveau o structurd
clara in formd de arbore sau ferigd (Figura 9).

La subiectii cu leziuni carioase multiple nerezol-
vate si complicatiile cariei dentare predomina struc-

For the description of OF microcrystals, the fol-
lowing parameters were assessed: length, width and
degree of curvature of the main branch, the ratio be-
tween the width of the main branch at the base and
tip of the microcrystal, the ratio of perimeter and
surface of the microcrystal, frequency and angle of
dendrites I, the symmetrical character of the branch-
es of the first degree dendrites from the main branch
(Figures 6-8).

The integrity of the main branch of the trunk and
the connection area of the trunk with grade I dendrites,
the shape of the dendritic tip (conical, oval or divided)
were investigated and the organic inclusions were as-
sessed: the proportion between the surface of the or-
ganic inclusions and the field of view; the location of
the organic inclusions (at the periphery, in the central
area, or on the entire surface of the field of view) and
the relationship with the crystal (adhesion or isolation).

Different microcrystalline structures were found
in the examination of OF MCG in children with cari-
ous lesions and those free of tooth decay. In children
without carious lesions, the OF microcrystals had a
clear tree or fern structure (Figure 9).

In subjects with unresolved multiple carious le-
sions and complications of dental caries, the cruci-
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Fig. 10. Fascia fluidului oral unui copil cu activitate carioasa
moderatd. Tipul I-Ill de microcristalizare a fluidului oral.
Fig. 10. Oral fluid fascia of a child with moderate carious activity.
Type |-l microcrystallization of oral fluid.

tura cruciatd sau denaturatd totalmente a microcris-
talelor de FO, cristalizarea patologicd a compusilor
minerali in mediul proteic §i o cantitate mare de in-
cluziuni organice amorfe, zona periferica era largitd
si se observau elemente de distrugere a integritatii
structurale (Figurele 10, 11).

La copiii cu leziuni carioase s-a constatat gradul
scazut de GMCC a FO, constituind (1,68+0,24 puncte)
si fiind de 2,1 ori mai redus comparativ cu acest indica-
tor apreciat la copiii liberi de carie dentara (3,89+0,31
puncte) (p<0,001). La copiii cu activitate carioasd mo-
derati si intensa s-a remarcat o tendin{d de scidere a
GMCC FO. Astfel, la copiii cu activitate carioasa mo-
deratd, GMCC FO este de 1,02 ori mai redus (p>0,5),
datele nefiind statistic semnificative. La copiii cu acti-
vitate carioasa intensa GMCC FO este 2,43 ori mai re-
dus in comparatie cu valorile acestui indicator estimat
la copiii liberi de carie dentara (p<0,05).

Discutii

FO reprezinta un mediu biologic specific foarte
bine organizat si dinamic, cu proprietiti unice, care
reflectd toate schimbirile din organism, inclusiv si
procesele patologice. Este bine cunoscut faptul cé sa-
liva, fiind un lichid suprasaturat cu ioni de calciu si
fosfati, posedd capacitatea de mineralizare a smalfu-
lui dentar. Starea de lichid suprasaturat este asigurata
de structura sa, intregul volum al caruia este distri-
buit intre micelii. In conditii fiziologice, cristalele de
salivd au formd ramificata datorita prezentei in lichi-
dul oral a micelelor Ca,(PO,),, protejate de agregare
de mucina cu o forma ramificata. Mucinele participa
in transportul transepitelial al ionilor (Na*, K*, CI'),
precum si la procesul de biocristalizare in care sunt
implicati ionii de Ca**, constituind matricea organi-
ca care regleaza volumul si configuratia structurilor
cristaline si formarea de structuri cristaline dendriti-
ce la uscarea fluidului oral [21-23].

e L ]
Fig. 11. Fascia fluidului oral unui copil cu activitate carioasa intensa.
Tipul [1-V de microcristalizare a fluidului oral. Incluziuni organice

amorfe abundente.

Fig. 11. Oral fluid fascia of a child with intense carious activity. Type
[I-V microcrystallization of oral fluid. Abundant amorphous organic
inclusions.

ate or totally distorted structure of OF microcrystals,
pathological crystallization of mineral compounds
in the protein environment and a large amount of
amorphous organic inclusions predominated, the pe-
ripheral area was enlarged and elements of structural
integrity (Figure 10, 11).

Thus, in children with cariouslesions, alow degree
of DMCC of FO was found, constituting (1.68+0.24
points) and being 2.1 times lower compared to this
indicator appreciated in children free of tooth decay
(3,89+0.31 points) (p <0.001). In children with mod-
erate and intense carious activity, a decreasing ten-
dency of DMCC FO was noticed. Thus, in children
with moderate carious activity, DMCC FO is 1.02
times lower (p>0.5), the data not being statistically
significant. In children with intense carious activity,
the OF DMCC is 2.43 times lower compared to the
values of this indicator estimated in children free of
tooth decay (p<0.05).

Discussions

OF is a specific biological environment very well
organized and dynamic, with unique properties that
reflect all changes in the body, including pathological
processes. It is well known that saliva, being a super-
saturated liquid with calcium ions and phosphates,
has the ability to mineralize tooth enamel. The state
of supersaturated liquid is ensured by its structure,
the entire volume of which is distributed between the
micelles. Under physiological conditions, the saliva
crystals have a branched shape due to the presence in
the oral fluid of the micelles Ca3 (PO4) 2, protected
by the aggregation of mucin with a branched form.
Mucins participate in the transepithelial transport of
ions (Na +, K +, CI-), as well as in the biocrystalliza-
tion process in which Ca2 + ions are involved, con-
stituting the organic matrix that regulates the volume
and configuration of crystalline structures and the



In decursul ultimilor decenii s-au facut primii
pasi in studierea manifestérilor diverselor maladii
in organizarea structurala a FO [1, 2, 4, 11, 13, 20].
Luand in consideratie conceptul cristalografiei cla-
sice, in diagnosticul timpuriu sau prenozologic al
afectiunilor stomatologice si al maladiilor sistemice,
s-a propus aplicarea metodei cristalografice de cerce-
tare a celui mai accesibil lichid biologic — a fluidului
oral [5, 17]. Proprietatile optice ale cristalelor variaza
semnificativ in functie de factorii exo- si endogeni.
Acest fenomen este aplicat in cercetare, in scop de
diagnosticare [17]. In conditii nefavorabile, in cavi-
tatea orald se modificd structura salivei, prin urmare,
se deregleaza functia ei de mineralizare, urmata de
modificarea formei si proprietatilor structurilor cris-
taline [15, 16, 21-23].

In cadrul prezentului studiu, analiza peisajului
morfologic al picaturii deshidratate de FO a depistat
cé la copiii cu activitate carioasa intensa GMCC a FO
a fost de 2,43 ori, iar la copii cu subiectii liberi de
carie dentard. Aceste date sunt in concordanta cu re-
zultatele studiilor efectuate anterior [8, 9]. Autorii au
supozitionat ca demineralizarea smaltului dentar in
cadrul evolutiei procesului carios se reflectd asupra
proprietatilor salivei prin modificarea structurilor
cristaline MCG FO. Gradul de microcristalizare a FO
la copii se afla in corelatie directa cu durata si activi-
tatea procesului carios [8-10].

Astfel, modificérile imaginii morfologice a FO,
datorita proprietatii sale de microcristalizare, sunt
un indicator al tulburirilor calitative si cantitative
ale proteinelor salivare, in special a mucinelor si unul
dintre cei mai timpurii markeri ai proceselor patolo-
gice din organism si pot fi utilizate pentru a depista
maladiile la etapa premorbida, pentru a aplica eficient
masurile de prevenire §i tratament minim-invaziv.
Prin urmare, tulburarea microcristalizarii FO reflec-
ta dereglarile cantitative si calitative ale componentei
mucinelor, ceea ce reprezintd un risc sporit pentru
aparitia leziunilor carioase [15-17]. Stabilirea sem-
nelor distinctive ale modificérilor cristalografice in
salivd, generate de modificérile functionale si meta-
bolice, sporeste exactitatea stabilirii diagnosticului si
eficienta predictiei riscului carios. Metoda de deshi-
dratare (cristalizarea biolichidelor pe lama de sticla)
poate oferi o viziune de ansamblu a stérii de sanatate
a Intregului organism. Modificarea formei cristalelor
este consecinta schimbdrilor proprietatilor fizico-
chimice ale salivei [22].

Astfel, studiul particularitatilor morfologice ale
fluidului oral poate servi drept test de predictie, care
identifica dereglarea mecanismelor de protectie a
cavitatii orale, contribuind astfel la elaborarea meto-
dologiei inalt informative si neinvazive de diagnos-
ticare a starilor premorbide si de diagnostic opor-
tun al modificérilor survenite in starea de sdnitate a
populatiei. Cunoasterea mecanismelor de dezvoltare
a acestor modificari este necesarad pentru elaborarea
masurilor cariopreventive tintite pe factorii indivi-
duali de risc.

formation of dendritic crystalline structures when
oral fluid dries. [21-23].

During the last decades, the first steps were taken
in studying the manifestations of various diseases in
the structural organization of OF [1, 2, 4, 11, 13, 20].
Taking into account the concept of classical crystal-
lography, in the early or prenosological diagnosis of
dental diseases and systemic diseases, it was proposed
to apply the crystallographic method of research of
the most accessible biological fluid — oral fluid [5,
17]. The optical properties of crystals vary signifi-
cantly depending on exo- and endogenous factors.
This phenomenon is applied in research for diag-
nostic purposes [17]. Under unfavorable conditions,
the structure of the saliva changes in the oral cavity,
therefore, its mineralization function is disturbed,
followed by the change in the shape and properties of
the crystalline structures [15, 16, 21-23].

In the present study, the analysis of the morpho-
logical landscape of the dehydrated drop of OF found
that in children with intense carious activity the
DMCC of OF was 2.43 times, and in children with
free subjects of tooth decay. These data are consistent
with the results of previous studies [8, 9]. The authors
assumed that the demineralization of tooth enamel
in the evolution of the caries process is reflected in
the properties of saliva by modifying the crystalline
structures of MCG OF. The degree of microcrystal-
lization of OF in children is directly correlated with
the duration and activity of the caries process [8-10].

Thus, changes in the morphological image of OF,
due to its microcrystallization property, are an indi-
cator of qualitative and quantitative disorders of sali-
vary proteins, especially mucins and one of the earli-
est markers of pathological processes in the body and
can be used to detect diseases in the premorbid stage,
in order to effectively apply the measures of preven-
tion and minimally invasive treatment. Therefore,
the disturbance of oral fluid microcrystallization
reflects quantitative and qualitative disorders of mu-
cin composition, which poses an increased risk for
carious lesions [15-17]. Establishing the hallmarks of
crystallographic changes in saliva, generated by func-
tional and metabolic changes, increases the accuracy
of the diagnosis and the efficiency of caries risk pre-
diction. The method of dehydration (crystallization
of bioliquids on the glass slide) can provide an over-
view of the health of the whole body. The change in
the shape of the crystals is the consequence of chang-
es in the physicochemical properties of saliva [22].

Thus, the study of the morphological features
of the oral fluid can serve as a prediction test, which
identifies the disorder of the protection mechanisms
of the oral cavity, thus contributing to the development
of highly informative and non-invasive methodology
for diagnosing premorbid conditions and timely diag-
nosis of changes in health. of the population. Knowl-
edge of the mechanisms for developing these changes
is necessary for the development of caryopreventive
measures targeted at individual risk factors.
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Concluzii:

Principalele avantaje ale cercetarii proprietétilor
cristalografice ale fluidului oral sunt non-inva-
zivitatea, simplitatea realizarii si accesibilitatea
prelevirii substratului studiat, oferind astfel noi
perspective in cadrul studiilor clinice.

Studiul microcristalizarii fluidului oral la copiii
cu carie dentard a elucidat un sir de markeri ai
modificérilor produse la nivelul cavitdtii orale
care pot fi utilizati ulterior in cadrul cercetérilor
screening, in practica stomatologica, la elabora-
rea masurlior preventive si evaluarea eficientei

Conclusions:

The main advantages of the research of the crys-
tallographic properties of the oral fluid are the
non-invasiveness, the simplicity of the realiza-
tion and the accessibility of the sampling of the
studied substrate, thus offering new perspectives
in clinical trials.

The study of microcrystallization of oral fluid in
children with dental caries has elucidated a se-
ries of markers of changes in the oral cavity that
can be used later in screening research, in dental
practice, in developing preventive measures and

acestora.
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