24

OpTOHEI[I/I‘-IHa CTOMATOJIOTis

V]IK 616.32.04
DOI 10.11603/2311-9624.2023.1.13845

©S. 0. Rosolovska?, D. D. Kindiy?, P. A. Hasiuk!, V. D. Kindiy? A. B. Vorobets?,
A. Ye. Demkovych!, P. D. Kindiy?

I. Horbachevsky Ternopil National M
Poltava State Medical University?
e-mail: rosolovska@tdmu.edu.ua

Analysis of the influence

edical University!

of basic acrylic plastics "Ftoraks" and "Villacryl

H Plus” on the main hematological parameters in the experiment

IH®OPMAIIIA

AHOTAIIA

Hapiiia no pegakiiii/Received:
05.01.23 p.

Key words: removable prosthe-
ses; acrylic plastics; polymeriza-
tion; hematological parameters.

Summary. The effectiveness of orthopedic treatment significantly
depends on the properties of the basic plastics used in the manufacture
of dentures.

The aim of the study - to study the effect of acrylic plastics "Ftoraks"
and "Villacryl H Plus", the polymerization of which was carried out by
different methods, on the main hematological parameters.

Materials and Methods. The study and comparative characterization
of the possible toxic effects of dental base acrylic plastics "Ftoraks" and
"Villacryl H Plus", which were polymerized by different methods, on the
main hematological parameters were performed on white outbred rats,
which implanted samples of these materials in periodontal tissue.
Results and Discussion. As aresult of the study, it was found that animals
implanted with samples of the above acrylic plastics polymerized in
a "water bath" methodic in the blood had a decrease of hemoglobin,
leukocytosis,increased number ofband and segmentnuclear neutrophils,
increase in the number of eosinophils and decrease of basophils in
comparison with the control and other groups of animals. In the study
of samples polymerized in the apparatus for dry polymerization under
pressure and in the apparatus for molding plastics, it was found that
fluctuations in the content of the main hematological parameters are
within the physiological norm and do not differ significantly from the
control.

Conclusions. Dental basic acrylic plastics "Ftoraks" and "Villacryl H
Plus" polymerization of which was carried out by the method of dry
polymerization with pressure and in the apparatus for foundry pressing
of plastics cause less toxic effects on hematological parameters of the
blood.

Introduction. Current

trends in

the can cause toxic, allergic and traumatic effects on

development of orthopedic dentistry are closely
related to the use of new materials and
technologies for the manufacture of dentures,
which significantly increases their functional
value. The effectiveness of orthopedic treatment
significantly depends on the properties of the base
plastics used in the manufacture of this type of
dentures [1, 2]. They are the main construction
material for the bases of removable prostheses
due to good aesthetic properties, hygiene and high
technology. Prostheses made of acrylic plastics

ISSN 2311-9624. Kiriniuna cromaToJiorisg. 2023. Ne 1

the tissues of the prosthetic bed [3-5]. It is the
presence of residual monomer in the base that
can cause a number of adverse reactions in the
tissues of oral cavity.

Monomer (methyl methacrylate), diffusing
from the base of the prosthesis into the tissues of
the oral cavity, can cause the development of toxic
or allergic stomatitis. According to the research of
a number of scientists, hematological parameters
in allergic stomatitis are characterized by leuko-
penia, lymphocytosis, monocytosis, decreased



number of segment nuclear neutrophils, but the
number of erythrocytes remains unchanged.
Erythrocytopenia and leukocytosis are observed
in toxic-chemical stomatitis. The number of mono-
cytes and lymphocytes is within normal limits.
Among the causes of these phenomena, one of the
most important is the toxic effect of acrylic plas-
tics on the tissues of the prosthetic bed, in particu-
lar residual monomer [6-8].

According to a number of scientific researches,
itis established that the level of residual monomer
does not exceed 0.50 % when observing the
polymerization regime when using the
polymerization technique in a “water bath" [9—
11]. When using the technique of polymerization
of acrylic plastics in the apparatus for foundry
pressing, the level of residual monomer is 0.23-
0.33 % [11-13].

Its excess reduces the physical and mechanical
properties of base plastics and causes premature
"aging" of the material. In modern scientific
periodicals there are some works devoted to the
study of the influence of basic dental plastics on
hematological parameters of blood [14-16]. The
monomer is a strong organic solvent and promotes
the activation of procoagulants, which are
involved in the initial stages of blood clotting. It is
possible that in this process an important role is
played by increasing the penetration of
membranes of the forming elements of the blood,
which contributes to the release of procoagulants.
The results of research conducted by scientists
[17-19] suggest that increasing the dose of
monomer reduces the hypercoagulant effect and
promotes its toxic effects on the blood.

Therefore, the study of the effect of acrylic
plastics on hematological parameters and
searching for effective ways to reduce the level of
residual monomer in base plastics is extremely
actually.

The aim of study - to study the effect of acrylic
plastics "Ftoraks" and "Villacryl H Plus", the
polymerization of which was carried out by
different methods, on the main hematological
parameters.

Materials and Methods. The study was conn
ducted on the basis of the Central Research
Laboratory and at the Department of Orthopedic
Dentistry of I. Horbachevsky Ternopil National
Medical University.

The experiments were carried out according to
the rules recommended by the European
Convention for the Protection of Vertebrate
Animals used for Research and other Scientific
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Purposes (Strasbourg, 1986), the Directive of the
European Union 2010/10/63 EU on animal
experiments, the rules of the International
Committee of Medical Journal Editors (ICMJE),
recommendations "Bioethical examination of
preclinical and other scientific studies performed
on animals" (Kiev, 2006).

The study and comparative characterization of
the possible toxic effects of dental base plastics
"Ftoraks" and "Villacryl H Plus" on the main
hematological parameters were performed on 35
white outbred clinically healthy male rats
weighing 150-200 g in vivarium condition.
Samples of basic acrylic plastics "Ftoraks" and
"Villacryl H Plus", which were polymerized by
various methods, were implanted into the
periodontal tissues of these animals. Animals
were divided into seven groups: I group - "control"
(intact); II group — with intraoral implantation of
base plastic "Ftoraks", the polymerization of
which was carried out in a “water bath"; III group
- with intraoral implantation of base plastic
"Ftoraks", the polymerization of which was
carried out "in a pressure apparatus"; IV group —
with intraoral implantatin of base plastic
"Ftoraks", the polymerization of which was
carried out in an apparatus for injection molding;
V group - with intraoral implantion of base plastic
"Villacryl H Plus", the polymerization of which
was carried out in a "water bath"; VI group - with
intraoral implantation of base plastic "Villacryl H
Plus", the polymerization of which was carried
out "in a pressure apparatus"; VII group — with an
intraoral implantation of basic plastic "Villacryl H
Plus", the polymerization of which was carried
out in an apparatus for foundry pressing. Each
group consisted of 5 animals. After 30 days, studies
of basic hematological parameters were
performed. Attention was paid to the
morphological composition of the blood: the
number of erythrocytes, platelets, hemoglobin,
also performed the calculation of leukocyte
formula.

The obtained results were statistically processed
using non-parametric statistical methods using
STATISTICA 6.1 software (Statsoft, USA) (License
AGAR909E415822FA). Differences were
considered significant with a probability level of
at least 95 % (p<0.05).

Results and Discussion. It was found that in
animals implanted with samples of acrylic plas-
tics "Ftoraks" and "Villacryl H Plus" polymerized
in a "water bath" in the blood had a decrease by
hemoglobin, leukocytosis, increased number of
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band and segment nuclear neutrophils, increase
in the number of eosinophils and decrease in the
number of basophils in comparison with the con-
trol and other groups of animals. However, a sta-
tistically significant difference was found in the
indicators of the total number of leukocytes, eo-
sinophils and basophils (p<0.05). The number of
lymphocytes and monocytes was at the same level
of the control group (Table).

In animals, which used samples of acrylic plas-
tics "Ftoraks" and "Villacryl H Plus", polymerized
in a dry polymerize with pressure and in an ap-
paratus for foundry pressing of plastics, there is a
slight increase in the number of leukocytes, mono-
cytosis, lymphocytosis and increased number of
segment nuclear neutrophils. Hemoglobin, eryth-
rocytes, band neutrophils, eosinophils, except for
the total number of leukocytes and basophils,
where there is a significant difference compared
with the control group (p<0.05), are at the level of
the control group and are slightly better in com-
parison with the parameters of animals that were
implanted with samples of these plastics, polym-
erized in a "water bath".

The obtained results and their comparisons
show that animals treated with samples of acrylic
plastics "Ftoraks" and "Villacryl H Plus", polymer-
ized in the apparatus for dry polymerization with
pressure and in the apparatus for foundry mold-
ing of plastics, has better hematological parame-
ters than animals of the control group and ani-
mals implanted with plastic samples polymerized
in a "water bath". It was found that fluctuations in

hemoglobin, erythrocytes, leukocytes and leuko-
cyte formula are within the physiological norm
and do not differ significantly from the control.
Comparison of the obtained research results with
the results of the control group of animals did not
reveal probable changes (p>0.05).

As a result of our study of the effect of dental
acrylic plastics "Ftoraks" and "Villacryl H Plus",
polymerized in a “water bath”, on hematological
parameters, decreased hemoglobin, leukocytosis,
increased number of band and segment nuclear
neutrophils, increased eosinophils and decreased
eosinophils comparable to the control and other
groups of animals. Our results are confirmed by
the work of a number of scientists [20, 21].
However, we found a statistically significant
difference between the total number of leukocytes,
eosinophils and basophils (p<0.05) compared with
the control and other groups of animals. The
number of lymphocytes and monocytes are at the
level of the control group.

When studying the effect of base plastics
"Ftoraks" and "Villacryl H Plus", which were
polymerized in a dry polymerizer with pressure,
we observed a slight increase in the number of
leukocytes, monocytosis, lymphocytosis, there is
an increased number of segment nuclear
neutrophils. Indicators of  hemoglobin,
erythrocytes, band neutrophils, eosinophils are
within normal limits. Our results are confirmed
by the work of scientists [21-23].

However, we found a statistically significant
difference in the total number of leukocytes and

Table. Main hematological parameters of experimental animals (M+m)

Polymerization methods
Control "water bath" dry polymerization casting pressin,
Blood counts group Iy poly £b &
(n=5) "Ftoraks" | "Villacryl H | "Ftoraks" |"Villacryl H| "Ftoraks" |"Villacryl H
(n=5) Plus" (n=5) (n=5) Plus" (n=5) (n=5) Plus" (n=5)
Hemoglobin (g /1) 140.0£5.5 [129.0£3.0 | 128.0£2.9 138.0£1.5 | 139.0¢1.2 | 136.0+1.3 | 137.0+1.5
Erythrocytes (x 10'2/1) 4.6:0.4 4.9+0.1 4.9+0.5 4.7+0.4 4.840.3 4.6£0.4 4.7+0.6
Leukocytes (x 10°/1) 4.0 1.7 7.5 6.2" 6.3" 6.1" 6.0"
Band neutrophils (%) 3.3:0.3 4.0£0.2 3.8+0.5 3.0+0.3 3.1+0.5 3.3+0.3 3.1+0.3
Segment nuclear 21.1+2.9 | 26.4£3.9 25.2£3.2 25.7+4.1 24.2+2.1 23.6+4.0 22.8+3.7
neutrophils (%)
Eosinophils (%) 1.0" 1.5 1.7 1.0° 1.1 1.2 1.1
Basophils (%) 1.9 1.2 1.1 1.2 1.0° 1.1 1.0°
Monocytes (%) 6.9+£0.8 7.0£0.6 7.1+0.4 7.5+1.1 7.2£1.8 7.4+1.0 7.1+£1.5
Lymphocytes (%) 68.8£3.9 | 65.3+0.9 66.5£0.5 71.2+4.1 70.3£4.0 70.7+4.1 69.8+3.7

Note.” - reliability of the result (p<0.05).
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basophils, compared with the control group and
the group of animals that were injected with
samples of acrylic plastic polymerized in a “wa-
ter bath” (p<0.05). Comparing the results of the
study of the effects of base plastics "Ftoraks" and
"Villacryl H Plus" polymerized in the apparatus
for foundry pressing of plastics, it was found that
the content of hemoglobin, erythrocytes, leuko-
cytes and leukocyte formula is within physiologi-
cal norm and does not differ significantly from
control. However, some hematological parame-
ters were found to be better than those obtained
in plastics that were polymerized in a “water
bath”.

The difference in the total number of leuko-
cytes, eosinophils and basophils in the experi-
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mental groups (p<0.05), indicates a pronounced
toxic or sensitizing effect of residual monomer in
animals treated with samples of plastics "Ftoraks"
and "Villacryl H Plus" polymerized in a “water
bath”. This phenomenon is due to a much smaller
amount of residual monomer in samples of dental
plastics, the polymerization of which was carried
out by dry polymerization with pressure, com-
pared with samples whose polymerization was
carried out in a “water bath".

Conclusions. Dental basic acrylic plastics "Ftor-
aks" and "Villacryl H Plus" polymerization of
which was carried out by the method of dry po-
lymerization with pressure and in the apparatus
for foundry pressing of plastics cause less toxic ef-
fects on hematological parameters of the blood.
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TepHOMiIBLCHKUM HAIiOHAJIFHUYM MeUUHNM yHiBepcuTeT iMeHi 1. SI. TopbaueBcrkoro MO3 Vkpainu!
ITosITaBCHKUM lep>KaBHUM MeJUYHUU YHiBEepCUTET?

AHaJti3 BIUTMBY 6a3MCHUX aKpUJIOBHUX IJIacTMac «®Propakce» i «Villacryl
H Plus» Ha OCHOBHIi reMaTOJIOTiUHI IOKa3HUKH B eKCIIEpPUMEHTI

Pesrome. EQeKTHUBHICTh OPTONEJUYHOrO JIIKyBaHHS 3HAYHO 3aJI€)KUTD BiJ| BJIaCTUBOCTEN 6a3UCHUX ILJIACT-
Mac, 9Ki BUKOPUCTOBYIOTh IIPU BUTOTOBJIEHHI 3yOHUX IIPOTE3iB.

MeTa JOCIIIPKeHHs — BUBUUTH BILUIUB aKpUJIOBUX ItacTMac «dropakc» i «Villacryl H Plus», mmosiMepursa-
I1if0 IKUX IIPOBOJWJIM 34 JOTIOMOTO0 PiSHUX MeTO/iB, Hd OCHOBHI reMaTOJIOTiUHI ITIOKa3HUKH.

Marepiaiu i MeTogu. BUBUeHHS i TOPiBHVIbHY XapaKTePUCTUKY MO>KJIMBOT0 TOKCUYHOTO BIIUBY CTOMA-
TOJIOTIYHUX 6a3UCHUX aKpPHUIOBUX ILTacTMac «PTopakc» i «Villacryl H Plus», ITosriMepH3ariito SKUX BUKOHY-
BaJId 3a JOIOMOTOI0 Pi3HUX MEeTO[iB, HA OCHOBHI IreMaTOJIOTiUHI IT0Ka3HUKHU ITPOBOIVIN Ha 6iux 6e3Iio-
POHUX Iypax, SKUM Y TKAHUHU IIapOLOHTAJIbHOI0 KOMILIEKCY B)KUBJISLIA 3pa3sKy BKasaHUX MaTepiasis.
Pe3yjbTaTH JOCIIIH)KEHD Ta iX 00roBOpeHHs1. Y pe3yJbTaTi IIPOBeleHOT0 JOCIipKeHHs 6YJI0 BCTAHOBJIEHO,
1110 Y TBapHH, IKUM BUKOHYBAaJIA BXKUBJIEHHH 3pasKiB aKpUJIOBUX ITacTMac «Propakc» Ta «Villacryl H Plus»,
ToJIiMepHU30BaHUX Ha «BOJAHIN 6aHi», B KpOBIi Bifo6yBasocs 3HU)KeHHS KIJTBKOCTI TeMOIJI06iHY, JIeMKOIH-
TO3, MiABUINeHHA KIJIBKOCTI ITAJIMYKOSIlePHUX Ta CeIMeHTOsAlePHUX HeUTPOoOiIiB, MiABUIIIeHHA KIIBKOCTI
€03UHOOQITIB Ta 3HMYKEHHSI KUJIBKOCTL 6a30QLIiB ITIOPiBHSAHO 3 KOHTPOJIHLHOIO TPYIIO0 Ta iHIITUMU TpyIIaMHu
TBapuH. Y TBapHH, SKUM BXHUBJIUIN 3pasKH aKpUJIOBUX I1acTMac «®ropaxke» i «Villacryl H Plus», mosimepu-
30BaHi B anaparti I cyxoi IoJiiMepusariii 1 TUCKOM Ta B allapati AJIs1 IMBAapHOTO IIpecyBaHHs IIacTMac,
BUSIBJIEHO, 110 KOJIMBAHHS BMICTY I'eMOIJIOOiHY, epUTPOLIUTIB, JIEMKOITUTIB 1 JIeMKOoITUTapHOol $opMyJIH 3Ha-
XOIATHCS B MesKaX (pi3iosIoriyHol HOPpMHU Ta He 3HAaYHO BiJIPiSHAOTHCS BiJf KOHTPOJIBHOI TPYIIH.

BucHOBKH. ba3ytCHI aKpHIOBi CTOMATOJIOTiIUHI ItacTMacH «dropake» Ta «Villacryl H Plus», rmosriMmepusariito
SIKUX IIPOBOJMJIN 3a LOIIOMOT0I0 METO/Y CyXOi IToJIiMepH3ariii ITiJ THCKOM Ta B allapari JjIs IUBapHOTO IIpe-
CyBaHH4 IIaCTMAC, CIIPUYUHSAIOTh MEHIITUHN TOKCUYHUHN BIUIMB Ha TeMaTOJIOTIUHI ITI0OKa3HUKH KPOBI.

Ki1rouoBi c10Ba: 3HIMHI IIpOoTe3H; aKpPUJIOBI IIJTacCTMAaCH; I10JIiMepHr3aliisl; reMaTOJIOTIUHI II0OKa3HUKH.
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