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Analysis of changes in biochemical parameters of oral liquid

Original research

under the influence of lecithin-calcium complex in young patients

with multiple caries

0. S. Volkova

Kharkiv National Medical University, Ukraine

Given the high prevalence of dental caries, it is important to find new means and methods of prevention. At present preparations
of natural origin, such as lecithin and calcium citrate, are widely used.

The aim was to study the lecithin-calcium complex effect on the oral fluid biochemical parameters of individuals with multiple
dental caries.

Materials and methods. 85 KhNMU Dental Faculty students-volunteers were examined. Groups of participants were formed
depending on the dental caries intensity level index value for the oral fluid biochemical parameters determination (degree of oral
dysbiosis, antioxidant-prooxidant index) in patients before and after the start of the lecithin-calcium complex treatment course.

Results. In persons with multiple dental caries the degree of dysbiosis is 3 times higher than normal, the concentration of calcium
decreases by 1.5 times and the antioxidant-prooxidant index reduces by 2 times. After lecithin-calcium complex treatment course
the dysbiosis degree decreases almost by 8 times, the concentration of calcium and AP return to normal. This indicates the ability
of the lecithin-calcium complex to regulate the oral cavity microbiocenosis and restore antioxidant-prooxidant indices.

Conclusions. In patients with multiple dental caries the phenomena of the oral cavity dysbiosis, a decrease in the protective
antioxidant system level and a decrease in the oral fluid calcium concentration are observed. The lecithin-calcium complex
intake during the month completely eliminated the phenomenon of dysbiosis in the oral cavity, increased the antioxidant-pro-
oxidant system level and the oral fluid calcium concentration to normal.

AHani3 3miH 6ioxiMiuHUX napameTpiB PoTOBOI PIAMHM NiA BNIAMBOM AE€LUTUH-KaAbLIEBOTO
KOMMAEKCY B MOAOAI 3 MHOXXMHHUM Kapiecom

0. C. BonkoBa

3 ornsgy Ha BUCOKY MOLUMPEHICTb Kapiecy 3y6iB, akTyanbHUM € NOLUYK HOBKX 3aco6iB i MeToaiB NpodinakTuku. HuHi noLumpeHi
npenapaTi NPUPOLHOTO NOXOMKEHHS!, SIK-OT NELUMTUH | LMTpaT KanbLito.

MeTa po60TH — BYBYEHHS BNIMBY NELIMTUH-KANbLIEBOTO KOMMIEKCY Ha BioXiMivHi MOKa3HWKY POTOBOI PiAMHM OCIB i3 MHOXUHHAM
kapiecom 3y6iB.

Marepianu Ta metogu. O6cTexmnm 85 cTyaeHTiB-0006pOBONbLIB, ki HABYAIOTLCA Ha CTOMaTomnoriyHoMy chakyneteti XHMY.
pynmn yyacHWKiB copMOBaHi 3aneXHO Bif BEMMYMHU iHOEKCY PIBHS iIHTEHCUBHOCTI Kapiecy 3y6iB Ans BU3HaYeHHs BioXiMivHMX
MOKa3HWKIB POTOBOI pianHY (CTyneHs Anchiosy NOPOXHUHW POTa, aHTUOKCUOAHTHO-MPOOKCMAAHTHOTO iHAEKCY) Y NaLlieHTIB 4o Ta
nicns Kypcy NeunTUH-KanbLiEBOro KOMMIEKCY.

Pe3ynkratu. B 0cib i3 MHOXUHHUM Kapiecom 3yBiB CTyniHb AnC6i03y BTPUYi NepeBULLYE HOPMY, KOHLIEHTPALLS! KamnbLjlo 3HKYETbCS
B 1,5 pasa, aHT1OKCMAAHTHO-NPOOKCUAAHTHUI iHaekc (AI) — yagivi. icns npuiiMaHHs Kypcy NeLUTUH-KanbLieBOrO KOMMIEKCY
CTyNiHb ANCBIO3Y 3HMKYETLCA Mabke y 8 pasis, KOHLEHTpaLis kanbLito Ta Al noBepTanucs 4o Hopmu. Lie cBigunTb Npo 3aaTHicTb
NeLMTUH-KanbLiiEBOrO KOMMIEKCY PerymioBaTi MikpobioLEHO3 MOPOXHIH POTa 1 BiAHOBIOBATW aHTUOKCUMAAHTHO-NPOOKCUAAHTHI
MOKa3HWKM.

BucHOBKW. Y nauieHTiB i3 MHOXWHHUM KapiecoM 3y6iB crnocTepiratoTb sBuLLa AMCOI03y MOPOXHWUHW POTA, 3HWXKEHHS PIBHS
3aXMCHOI @aHTMOKCMAAHTHOI CUCTEMM Ta 3HKEHHSI KOHLIEHTPALLT KanbLjto B POTOBIA piauHi. MpuiiMaHHs npoTsrom micsus
NELMTUH-KanbLieBOrO KOMMEKCY YCYHYNO sBuLLe Anchiody B pOTOBIN NOPOXHMHI, NIABMLLMIO 4O HOPMU PIBEHb AHTUOKCU-
[aHTHO-NPOOKCUAAHTHOI CUCTEMM Ta KOHLIEHTPAL0 KasbLjto B POTOBIN PiauHi.

AHaAu3 U3MEHEeHUH 6UOXUMHUUECKUX napameTtpoB pOTOBOi"I XHUAKOCTU NOA BAUAAHUEM
ACUUTUH-KaAbLIUEBOI0 KOMNAEKCa Y MOAOAEXHU C MHOXXeCTBEHHbIM Kapuecom

0. C. BonkoBa

YunTbiBasi BbICOKYH pacrnpocTpaHeHHOCTb kapueca 3y6oB, akTyanbHbIM SIBISIETCS MOUCK HOBLIX CPEACTB M METOLOB npoduriak-
Tuku. LLnpokoe pacnpocTpaHeHue B HACTOSLLEE BPeMs HaLLM npenapaTsl MPUPOAHOTO NPOUCXOXAEHUS, Take Kak NeLuTUH 1
UMTPaT KanbLys.

Llenb pa6oTbl — U3yyeHue BIMsHIE NELUTUH-KaNbLMEBOTO KOMMIIEKCa Ha BUOXUMIUYECKUE NoKa3aTenu poToBOI KUAKOCTY JNL,
C MHOX€eCTBEHHbIM Kap1ecoM 3y60B.

Marepuansi u metoapl. O6crenosaHbl 85 CTyAeHTOB-A06POBOMLLEB, 0BYYAKLLMXCS Ha CTOMaTonornieckom chakynstete XHMY.
pynMbl y4acTHUKOB Gblri CHOPMUPOBAHBI B 3ABUCUMOCTY OT BEMMUYMHBI MHOEKCA YPOBHA MHTEHCUBHOCTM Kapueca 3yGoB 45
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onpeneneHna BGUOXMMUYECKUX MOKa3aTenen pOTOBOl7I KUAKOCTU (CTeI'IeHVI ancbrosa nonoctu pTa, aHTUOKCUAAHTHO-NPOOKCU-
[aHTHOro MH,quca) Yy nNauneHToB [0 1 nocrne npuema Kypca neunTuH-KanbLuneBsoro KoMmnekca.

Pesynkrathl. Y vl C MHOXECTBEHHbIM Kapiecom 3yBoB CTeneHb Anchino3a B 3 pa3a NpeBbILLIAET HOPMY, CHYKAOTCS KOHLIEHTpaLms
kanbumsi B 1,5 pasa, aHTMOKCUAAHTHO-NPOOKCUAAHTHBIN uHAekc (AMW) — B 2 pasa. Mocne nprema Kypca NeumTuH-kanbLmeBoro
Komnnekca cTeneHb Aucburosa CHUKaeTcs nouTh B 8 pas, KoHUeHTpaumm kanbums u AN BosBpaLuanuck kK Hopme. 9To cauge-
TENbCTBYET O COCOBHOCTM NELMTUH-KambLMEBOrO KOMMMEKca perynuposaTb MUKPOBMOLIEHO3 NONOCTY pTa 1 BOCCTaHaBNNBATbL

AHTUOKCMAAHTHO-NPOOKCUAAHTHbIE MOoKa3aTenu.

BbiBoAbl. Y 60MbHBIX C MHOXECTBEHHbIM Kapnecom 3y6OB OTMeYaloT ABNeHUs aucbmosa nonocTu pTa, CHUXXEeHE YPOBHA
3aLUMTHOW aHTVOKCUAAHTHOW CUCTEMBI M CHIDKEHWE KOHLIEHTPALMN KalbLns B POTOBOW XMAKOCTW. [Tprem B TedeHne Mecsua
NeUnTUH-KanbLmMeBoro koMmnnekca nonHOCTb yCTpaHU ABneHus ancbuosa B POTOBOW NOMOCTU, NOBbLICUI A0 HOPMbl YPOBEHD
aHTVIOKCI/IJJ,aHTHO-I'IpOOKCVI,D,aHTHOVI CUCTEMbI U KOHLEHTPaUUIO Kanbuusa B pOTOBOVI XKUOKOCTN.

The purpose of this work was to study the effect of calcium
citrate containing complex and as a source of phosphorus —
lecithin on the oral fluid biochemical indicators in persons
with multiple dental caries.

The choice of biochemical parameters of the oral
fluid was due to the fact that the condition of latter largely
determines the carious lesion pathogenesis [1-5]. Among
the selected biochemical parameters were inflammation
markers (MDA, TPA), a member of the remineralization
system — calcium, one of the antioxidant system factors —
enzyme catalase, and finally, enzymatic indicators of oral
microbiocenosis state — urease and lysozyme.

Materials and methods

85 Kharkiv National Medical University 2, 3 and 5 courses
Dental Faculty students-volunteers were examined. A
survey of volunteer students in the clinic was conducted

Table 1. Biochemical indicators of oral fluid in patients with tooth decay before
and after the lecithin-calcium complex treatment

Indicators, units

MDA, mk-mole/l
TPA, nkat/I
Catalase, mkat/l

Calcium, mmole/|

Control group

(n=12) Initial state (n1=52) | In1 month (n = 21)
0.25£0.01 0.23+0.01 0.20 £0.02
P>0.05 P>0.05
P,>0.1
3.00£0.21 4.05£0.39 2.91£0.29
P<0.05 P>08
P,<005
0.305 +0.033 0.140 £ 0.01 0.270 +0.053
P <0.001 P>03
P,<0.05
0.92 £ 0.04 0,68 +0.04 0.88+0.03
P <0.001 P>0.7
P, <001

P: indicator of significant differences with the control group; P, indicator of significant differences

with the basic group.

Table 2. Activity of urease and lysozyme in oral fluid of patients with tooth decay
before and after the lecithin-calcium complex treatment

Enzyme activity

a
Urease (U), mkat/I

relative

Lysozyme (L), units/|

relative

Control group

(n=12) Initial state (1 =52) | In 1 month (n = 21)
0.104 £0.01 0.150 + 0.03 0.030£0.009
P>005 P<0.05
P,<0.001
10 1.44 £0.19 0.29+0.08
6243 30+2 50+3
P <0.001 P <005
P,<0.001
10 0.48+0.03 0.81+0.06

P: indicator of significant differences with the control group; P, indicator of significant differences

with the basic group.
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under standard conditions of the dental office by questioning
and objective clinical oral cavity assessment with the use
of diagnostic dental instruments. The condition of the oral
cavity was examined according to the method proposed by
WHO. When collecting anamnesis, attention was focused
on harmful habits related to dental health, including the fre-
quency of carbohydrate-containing foods consumption,
irregular oral hygiene and low level of motivation for dental
pathology. Patients underwent initial clinical examination
and oral cavity sanation with subsequent dynamic obser-
vation (after 6 and 12 months).

The analysis of the clinical examination results made it
possible to form three groups of participants depending on
the level of dental caries intensity (LCI) index value, which
was performed using the index of carious tooth decay in-
tensity — CFE index (C means the number of carious teeth,
F —the number of sealed teeth, E -the number of removed
or to be removed teeth), with division by patient’s age and
interpretation according to Leus P. A. recommendations. For
the adult population LCI <0.15 — low and LCI from 0.15 to
0.30—average; LCI from 0.31 to 0.60 — high and LCI >0.60
indicates a very high level of caries intensity.

The control group consisted of 12 apparently healthy
patients, without severe dental and somatic pathology, with
LCl from 0to 0.30. Criteria for patients with caries selection,
based on objective clinical examination data, were the pres-
ence of a high and very high level of tooth decay (0.31 to
0.60 and above 0.60). Basic group included 52 patients in
initial state and 21 patients in one month of lecithin-calcium
complex treatment.

Patients of the study groups received a scheme
of complex hygienic and preventive measures, which
included the observance of rational and balanced diet,
the rules of oral hygiene and hygiene control every two
months during the year of observation. For individual oral
hygiene throughout the year, Colgate toothpaste, “Triple
Action with Fluoride” with an active fluoride concentration
of 1450 ppm F (1.1 %) twice a day, a toothbrush with a
high cleaning index, dental floss, “Colgate Plax” softener
complex action “Tender mint” containing sodium fluoride
(0.025 %), which was applied twice a day after tooth
brushing within a month twice a year.

Additionally, from the first day of the examination pa-
tients of the basic group received a tableted lecithin-calcium
complex “Lecithin-2”, manufactured by the NPA “Odesa
Biotechnology” (TU U 15.8-13903778-82-2000) [3]. The
composition of the drug includes: sunflower lecithin and
calcium citrate in a ratio of 1:1. Patients took daily dose of
600 mg of lecithin-calcium complex three times a day for
half an hour before eating 1 tablet until complete resorption

3anopoxckuii MeguumHekui xypHan. Tom 20, Ne 3(108), mait — noHb 2018 .
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Fig. 1. Degree of the oral cavity dysbiosis.

Control group (1), patients with multiple caries (2), and patients after the lecithin-

calcium complex treatment (3).

in the oral cavity. The course of prevention was carried out
within one month twice a year.

In patients on the first day of the examination, and then
a month later, unstimulated saliva (morning on an empty
stomach) was collected in accordance with the recom-
mendations [6].

After the oral liquid centrifugation (3000 rpm, 15
minutes, 0 ... +5 °C) the volume of saliva was measured,
the supernatant was taken, the concentration of malonic
dialdehyde (MDA) [7,8], total proteolytic activity (TPA) [9],
catalase activity [10], urease [11,12] and lysozyme [13], as
well as the concentration of calcium [14], were determined.

To compare the indices, the oral liquid was as prac-
tically healthy, without pronounced dental and somatic
pathology.

The relative activities of urease and lysozyme ratio was
used to calculate the degree of the oral cavity dysbiosis
according to the enzymatic method of A. Levitsky [15], and
the antioxidant-prooxidant index (API) was calculated as
the ratio of catalase activity and MDA concentration [7].

Statistical processing of data was carried out using
the licensed package of programs Biostatistics v.4.03
and Statistica v.5.0, the obtained results reliability was
assessed by the Student’s t-test, with a critical significance
level P <0.05.

Results and discussion

Table 1 presents the results of oral fluid biochemical para-
meters determination in patients before and after 1 month
of the lecithin-calcium complex intake, as well as in healthy
people. As it can be seen from these data, only two markers
of inflammation (MDA and TPA) increase significantly in
persons with caries and also reliably return to normal after
the lecithin-calcium complex treatment.

In patients with caries, the oral fluid calcium concentra-
tion is significantly 1.5 times reduced, but returns to normal
after the course of treatment, which indicates the restoration
of saliva remineralizing function.

In patients with tooth decay the catalase activity as one
of antioxidant enzymes decreases by more than 2 times,
and in a month of the lecithin-calcium complex intake this
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Fig. 2. Antioxidant-prooxidant index.

the lecithin-calcium complex treatment (3).

figure almost returns to normal.

Table 2 presents the results of urease (reflecting the de-
gree of microbial contamination) and lysozyme (the most
important factor of nonspecific immunity) activity deter-
mination, and also their relative activities are calculated,
which are necessary for the oral cavity dysbiosis degree
determination.

As it can be seen from these data, the activity of urease
in the oral fluid of patients is slightly higher than normal
(however, P > 0.05), and after the lecithin-calcium complex
treatment the activity of urease decreases by 5 times, which
indicates a decrease in the oral cavity microbial contami-
nation. On the contrary, the activity of lysozyme in the oral
fluid of patients with caries is more than 2 times lower than
in the norm, and after the lecithin-calcium complex intake
significantly increases, although it does not return to normal.

The results of oral dysbiosis degree calculations
regarding the relative activities of urease and lysozyme
are shown in the Fig. 1, from which it can be seen that in
persons with dental caries the degree of dysbiosis is 3 times
higher than normal, and after a course of lecithin-calcium
treatment it decreases almost by 8 times. This indicates
the ability of the lecithin-calcium complex to regulate oral
microbiocenosis, which certainly has a beneficial effect
not only on the teeth condition, but also on other tissues of
the oral cavity, and possibly on the whole organism state.

The change in the API index in patients with caries
before and after the lecithin-calcium complex treatment is
shown in the Fig. 2.

From these data it is clear that the index of AP falls in
patients by 2 times, and after treatment returns to normal.
Since this index reflects the state of one of the body’s
defense systems, then, the lecithin-calcium complex in
the form of the drug lecithin-calcium complex ensures
the body’s defense systems restoration.

Conclusions

1. In patients with multiple dental caries, the oral cavity
dysbiosis, decrease in the protective antioxidant system
level and decrease in the oral fluid calcium concentration
are observed.
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2. The lecithin-calcium complex intake during the month

completely eliminated the oral cavity dysbiosis phenome-
non, raised the level of the antioxidant-prooxidant system
and the oral fluid calcium concentration to normal.
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