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The territory of Lviv region is significantly different
from other territories of Ukraine in terms of its natural and
ecological characteristics. This is the only biogeochemi-
cal terrain within which separate biogeochemical territo-
ries are distinguished according to their differences in
natural geochemical conditions [1; 2]. Multicomponent
conditions of the geological environment, combin ed with
anthropogenic load, create a different degree of environ-
mental tension and affect the health of children, including
dental morbidity [3-5].

The ecological situation in Lviv region is determined
by the activities of oil-extracting, mining, chemical, paper
and pulp industries. According to the data [1;6] on the to-
tal level of environmental pollution, the territory of Lviv
region is regarded as a contaminated one. Pollution of
soils with mineral fertilizers is high, with pesticides are
dangerous, and pollution of atmospheric air with carbon
monoxide, nitrogen dioxide, organic compounds, and
metals is increased. In addition to the unfavorable eco-
logical situation, the climate and weather conditions for
the population in Lviv region are regarded as moderately
uncomfortable.

Children, due to the age immaturity of their protective
and adaptive mechanisms, are particularly sensitive to
negative environmental factors, that's why the health of
the younger generation can be considered as the main
indicator of the state of the environment [7].

A large number of studies have shown that children
living in unfavorable environment conditions have a high
level of major dental diseases. Of particular concern is a
high prevalence of periodontal diseases, as well as of
caries in children. [8;9].

Therefore, the study of the complex impact of adverse
environmental conditions, as well as natural deficiency of
iodine and fluoride, on the occurrence of periodontal dis-
eases in children and the development of measures to
prevent them, makes the study relevant.

The objective of our work is to study the efficacy of
the offered therapeutic-prophylactic complex (TPC) in
rats with simulated gingivitis under the influence of indi-
vidual xenobiotics, as well as iodine and fluoride defi-
ciency by means of the evaluation of immunological pa-
rameters of their blood.

Methods

For experimental studies, we used white rats, all
groups of which were kept under the same conditions.
The experimental gingivitis in rats was modeled by the
transfer of animals aged 30+5 days on the peroxide
model of gingivitis, by adding to the normal ration of per-
oxygen sunflower oil at a dose of 1 ml per animal during
3 weeks [10]. The experiment on 100 rats of herd breed-
ing, with an average weight of 545 g, females and males
equally, was performed. Depending on the modeling of
anthropogenic environmental conditions, the animals
were divided into 5 groups of 20 animals in each: 1 (con-
trol) — intact rats kept on normal vivarium diet; 2 - rats,

with simulated gingivitis; 3 — rats on peroxidation model
of gingivitis, with adding to the water of heavy metals
based on their molecular weight (CdCl,=0.010 mgl/l;
Pb(NO3).=0.36 mg/l) [10;11]; 4 - rats on peroxidation
model of gingivitis + heavy metals + iodine and fluoride
deficiency. The iodine deficiency in rats was induced by
adding to the water mercazole, based on 50 mg/kg of
weight per day during 3 weeks [11]; 5 — rats with simu-
lated gingivitis + heavy metals + iodine and fluoride defi-
ciency + TPC (“Kinder Biovital Lecithin” gel — 40 mg / kg,"
Laminaria” — 200 mg / kg," Ascorutin” — 0.25 mg / kg,"
Apple Pectin” — 200 mg / kg).

The diet of vivarium consisted of the following compo-
nents (ration for 1 day): grain of barley - 9 g, wheat grain -
8 g, wheat bread - 2 g, oat flakes and meat-and-bone meal -
0.5 g each, powdered milk — 0.7 g, wheat flour — 1.0 g, beet
and carrots — 1.8 g each, cabbage — 0.4 g, sunflower oil —
0.04 g, salt— 0.1 g, egg shell - 0.015 g.

The inorganic toxicants (Cd, Pb) selected for the ex-
periment corresponded to their saturation of the environ-
ment and were added to water taking into account their mo-
lecular weight (CdCl, = 0.010 mg/l; Pb (NOs) 2 = 0.36 mg/l).

The iodine deficiency in the rat's body was caused by
the addition of merkazole to water, at the dose of 50
mg/kg of body weight. Fluorine deficiency in the body of
animals was caused by keeping them on a low-calorie
diet, with the exception of products containing a lot of
fluoride. The low calorie-diet included: wheat bread - 2 g,
oat flakes — 0.5 g, chalk — 0.015 g, sunflower oil — 0.04 g.

From the moment of transferring rats to the experi-
mental model of gingivitis they were kept on the low-
calorie diet, toxins and mercazole were added to their
water and they were given the corrective treatment-
prophylactic complex (TPC).

The drugs were administered to animals daily, in the
morning in the form of aqueous suspension ("Apple Pec-
tin", "Ascorutin"); "Laminaria" and "Kinder Biovital Leci-
thin, Gel" were added to the low-calorie diet.

Withdrawal from the experiment and collection of
blood were performed under general anesthesia after 21
days from the beginning of the experiment. Determination
of immunoglobulins G, A, and M in blood serum was car-
ried out by the method of radial immunodiffusion in agar
according to G. Manchini et al. using diagnostic kits of
the firm "Microgene" [12]. The count of leukocytes in the
peripheral blood of animals was determined by means of
the Goryaev’'s chamber. The studies were carried out
with observance of the general rules and provisions of
the European convention for the protection of vertebrate
animals used for research and other scientific purposes
(Strasbourg, 1986) and “General ethical principles of
animal experimentation” (Kyiv, 2001). The obtained re-
sults were worked out statistically.

Results and their discussion

As a result of our research we found that in intact
animals of group 1 the lowest level of leukocytes in the
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peripheral blood — 7.40 + 0.29 « 10 ° / | was determined.
Under the conditions of modeling of gingivitis, in animals
of group 2, the level of leukocytes in the peripheral blood
had increased and was 13.24 + 0.28 + 10° / | (p<0.01). In
rats of group 3, where the simulated gingivitis was com-
bined with the influence of heavy metals, the concentra-
tion of leukocytes in peripheral blood had reached the
level of 18.46 + 1.18 « 10° / I, which was significantly
higher than those in groups 1 and 2 (p < 0.01, P4 <0.01).

The highest level of leukocytes in the peripheral blood
was obtained in group 4, in which the rats with simulated
gingivitis were also exposed to heavy metals, under fluo-
ride and iodine deficiency, (24.79 £ 1.26 10 % I, p <0,01,
p1 <0.01).

It is noteworthy, that in group 5, in which rats with
simulated gingivitis were exposed to heavy metals, under
iodine and fluoride deficiency with simultaneous applica-
tion of the therapeutic-prophylactic complex, a significant
decrease of leukocytes level in peripheral blood (9, 18
0.28 pg / ml) was determined. The obtained result was
1.4 times lower than that in group 2 of rats with simulated
gingivitis (p1 <0.01), but remained 1.2 times higher than
that of intact animals in group 1 (p <0.01). At the same
time, the level of leukocytes in rats of group 5 was 2.0
times higher than that in rats of group 3 (p2 <0.01) and
2.7 times higher than that in group 4 (ps <0.01) .

It was found that in the group of intact rats the level of
IgG in blood serum was 4.12+0.06 g / | (Table 1). In ani-
mals with simulated gingivitis (group 2) IgG level has de-
creased to 3.15+£0.29 g / |, which was significantly lower
than that in group 1 (p<0.01). In group 3 a further de-
crease of 1gG level up to 2.28+0.31 g / | was registered,
which was significantly lower than that in group 1
(p<0.01) and in group 2 (P1> 0.05). The lowest level of
IgG in blood serum was found in group 4 — 1.58+0.21 g/,

which was significantly lower in comparison with IgG lev-
els in group 1 and 2 (respectively p <0.01 and p1<0.05).
Due to application of the TPC the level of IgG in blood
serum of rats in 5 group (2.93+0.19 g/ I) was a bit higher,
than in groups 3 and 4, although it was by 28.88% lower
than that in group 1 (p <0.01), and by 6.98% lower than
thatin 2 group (p1<0.01).

After application of the TPC to the rats OF group 5,
IgG concentration in their blood serum was 28.50%
higher than that of the animals in group 3 (p2 <0.05) and
85.44% higher than that of the animals in group 4
(p3<0.01).

It was found that in the presence of simulated gingivi-
tis and the impact of environmental adverse factors levels
of IgA in blood serum of rats had been decreasing. In in-
tact animals of group 1 the IgA level was 1.16£0.01 g/ |,
while in rats with simulated gingivitis (group 2) it haS de-
creased to 0.87+0.03 g / | (p <0.01). Under the influence
of heavy metals and in the presence of simulated gingivi-
tis (group 3) IgA concentration in serum was 0.74+0.04 g
/ I, which was less than that in group 1 (p <0.01) and
group 2 (p1> 0.05). The lowest IgA level (0.46+0.03 g /1)
was found in group 4, where in the presence of simulated
gingivitis the experimental animals were exposed to
heavy metals, as well as to iodine and fluoride deficiency
(p <0.01, p1 <0.05).

We have determined that after application of the TPC
the concentration of IgA in the 5 experimental group has
increased to 1.08+0.03 g / I, which was 24.13% higher
than that of animals in group 2 (ps <0.01), but by 6.9%
lower than that in intact animals (group 1) (p <0.05). It
should be noted that the concentration of IgA in blood se-
rum of animals in group 5 was by 45.94% higher com-
pared with the data in group 3 (p2 <0.01) and by 134.78%
higher than that in group 4 (ps<0.01).

Table 1
Immune system indices in blood serum of experimental animals
Experimental groups Leukocytes, 10%/1 19G, g /1 IgA, g /1 IgM, g/|
intact rats (1 group) 7,40+0,29 4.12+0.06 1,16+0,01 3,23+0,02
model of gingivitis (2 group) 13,24+0,28* 3.15+£0.29* 0,87+0,03** 2,61+0,17*

model of gingivitis + heavy metals

(3 group) 18,46+1,18%,

2.28+0.31*%,° 0,74+0,04**,° 2,18+0,19**,°

model of gingivitis + heavy metals +
deficit of iodine + deficit of fluoride
(4 group)

24,79+1,26%,°

1.58+£0.21**,° 0,46+0,03**,° 1,28£0,18**,°°

model of gingivitis + heavy metals +
deficit of iodine + deficit of fluoride +
TPC (5 group)

9,18£0,28%,°,¢,0

2.93£0.19%*,°°,¢ 00 1,08+£0,03%,°°,¢e, 3,17£0,19%,° e 00

Notes. Probability of error in comparison with: * p <0.05,

**p <0.01;° p1<0.05, °° p; <0.071;* po< 0.05, ** p, < 0.01;° p3< 0.05, == p3< 0.01.

Changes in IgM concentration in blood serum of ex-
perimental animals were characterized by a similar trend.
The reduction of IgM level from 3.23+0.12 g / | in intact
animals to 2.61+£0.17 g / | in rats with simulated gingivitis
was statistically significant (p <0.01). The lowest levels of
IgM were determined in 3 and 4 experimental groups in
which the IgM concentration in the blood serum of ani-
mals were 2.1810.19 g / | (p <0.01, ps> 0.05) and
1.2840.18 g /| (p <0.01, py <0.01).

Due to application of the proposed TPC in the 5 ex-
perimental group of animals the IgM level in blood serum
has increased to 3.171£0.9 g / |, which exceeded the data
in animals with simulated gingivitis (group 2) by 21.43%
(p1<0.05), but was by 2,47% lower in relation to the data
of intact animals (group 1) (p< 0.05). The concentration
of IgM in serum of experimental rats in group 5 was by
45.41% higher than in group 3 (p2 <0.01) and by
147.65% higher than in group 4 (p3 <0.01).

Conclusions. The provided animal experiment has

shown that the use of ecotoxicants in combination with
iodine and fluoride deficiency was accompanied by a sig-
nificant decrease of concentration in blood serum of IgA,
IgM by 2.5 times and IgG by 2.6 times, as well as by in-
crease in the number of leukocytes by 3.4 times. The use
of the therapeutic-prophylactic measures in experimental
animals improved their metabolic parameters, which was
accompanied by a decrease in blood serum of the level
of leukocytes by 44.23%, as well as an increase of con-
centration of IgG by 7.30%, IgA by 19.45%, IgM by
17.67%.
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BMNJZINB NIKYBAJZIbHO-MPO®IJIAKTUYHOIO KOMIJIEKCY HA IMYHOJ1OIN4YHI
MOKA3HUKMU LLLYPIB HA TJII EKCMEPUMEHTAJIbHOIO INHrIBITY

H.B. Manko, E.B. be3Byilko
JTbBiBCbKWIA HaLIOHANbHUI MeANYHMIA YHIBEPCUTET iMeHi JaHuna Manvubkoro

Peslome

[ns ouiHKM BNNUBY BaXXKnx MeTanis, noa-, dropaediunTy Ha CTaH TKaHWH NapofdoHTa LUypiB NPOBEAEHO eKcnepu-
MeHTanbHi gocnimkeHHs Ha 100 6innx TBapuHax, siki 6ynu nogineni Ha 4 rpyny no 20 TBapuWH y KoxHIin. [jo 1 rpynu BBilA-
UMW iHTaKTHI TBAPUHW; 2 — TBAPWUHU 3 TiHMBITOM; 3 — TBApMHK, O 3a3HaBanu BAAMBY BaXKNX MeTaniB 3 4OA4ABaHHAM 40
BOAM KaaMito Ta CBMHLIO Ha TNi MoAeni MiHriBiTy; 4 — TBApUHM 3 TiHMBITOM Ha ()OHI BNMMBY BaXXKUX MeTanis, noaaedium-
Ty, pTopaediunTty; 5 — TBaApUHW 3 TIHMIBITOM, SKi OTpUMyBanu Baxki meTanu, dTop-, noanediunT Ta nikyBanbHO-
npodinakTYHUA KoMNnekc. AHani3 iIMyHONMOrYHOro CTaTycy TBapWH OLiHIOBanu 3a BMICTOM iMyHOrNoGyniHiB y cupoBarwi
KpoBi. BmicT imyHornobynixis G, A, M BusHauanu metogom pagianeHoi imyHoaudysii B arapi 3a G. Manchini et. al. 3 Bu-
KOpuCTaHHAM AdiarHoctukymie cipmn HIMO «MikporeH». BmicT nevikountiB y nepudepiviHii KpoBi TBapyH BU3Ha4Yanu
LLNAXOM nigpaxyHky y kamepi lopsieBa.

BcTaHoBREHO, Lo 3acTOCyBaHHSA BaXKKMX MeTaniB y kombiHauii 3 roa-, dhTopaediunToM CynpoBOMKYETHCSH 3HUKEH-
HSIM y cupoBaTui KpoBi imyHornobyniHis A, My 2,5 pasu, a G y 2,6 pa3v Ha Tni NiABULLEHHS KiNbKOCTI NenkoumnTiB y 3,4
pa3n. 3acTocyBaHHS MikyBasnbHO — NPoinakTUYHNX 3ax04iB B eKCNepuMeHTarnbHUX TBApMH NOKpaLmnno MmetaboniyHi no-
Ka3HWKW, O CYNpPOBOMAXKYBANOCb 3HWKEHHAM BMICTY nenkoumTiB Ha 44,23% Ha Tni nigsuweHHs Ig G Ha 7,30%, Ig A Ha
19,45%, Ig M Ha 17,67%.

Knto4yoBi cnoBa: riHriBiT; LLypu; cupoBaTka KPOBi; TOKCUYHI chakTopwu.

Peslome

[na oueHkn BNMAHKA TsKenbiX MeTanmnos, og, hropaedumumnta Ha COCToAAHME TKaHEN NapoAOHTa KPbIC NPOBeAEHbI
3KCnepuMeHTanbHble nccrnenoBaHms Ha 100 6enbix XMBOTHbLIX, KOTOPbIE ObINK pasgeneHsl Ha 4 rpynnbl Mo 20 XMBOTHbIX
B Kaxgown. K 1 rpynne BOLINN UHTAKTHbLIE XXUBOTHbLIE; 2 - )XMUBOTHbIE C TMHIMBUTOM; 3 - )XMBOTHbIE, NOABEPraBLUMECH BO3-
OENCTBUIO TSHKENbIX MeTansnoB ¢ AoOaBrneHnemM Kk Boge KagMusi U CBUHLA Ha ooHe MOAENW TMHIMBUTA; 4 - KMBOTHbIE C
TMHIMBUTOM Ha hOHE BNUSHUA TSXKENbIX MeTannos, nogaeduumnta, dropaedumumTa; 5 - XXUBOTHbIE C TMHIMBUTOM, NOJY-
YaBLlMe TaXenble MeTannbl, Top, nogaeduvunta n ne4ebHo-NPoUNaKTUYECKNA KOMMNEeKC. AHanU3 UMMYHONOrM4ec-
KOro cTaTyca XMBOTHbIX OLEHMBANu Mo CoAepXKaHWMi0 MMMYHOO0YMHOB B CbIBOPOTKE KpoBuW. CoaepykaHue MMMYHOr-
nobynuHos G, A, M onpegensanu metogoM pagmansHon ummyHoamddysum B arape no G. Manchini et. al. ¢ ncnonb3so-
BaHueM auarHocTtukymoB cupmbl HIMO «MukporeH». CogepxaHue nenkoumtoB B nepudepuyeckort KpoBM XMBOTHBLIX
onpegensny nytem noacyeta B kamepe opsieBa.

YCTaHOBNEHO, YTO NMPUMEHEHME TAXENbIX METaNsoB B COMETaHMU € nod, propaemumMToM CONPOBOXAAETCA CHUXKE-
HMEM B CbIBOPOTKE KPOBW MMMYHOrnobynuHos A, M B 2,5 pasa, a G B 2,6 pa3a Ha hoHe NOBbILLEHNS KONMYECTBA NENKO-
uutoB B 3,4 pasa. [pumeHeHne neyvebHo - NPoUNaKTUHECKUX MEPONPUSITUIA Y SKCNEPUMEHTANbHBLIX KUBOTHbIX YIyY-
lwuno metabonuyeckne nokasaTenu, COMpoBOXAAN0OCh CHWKEHMEM COAepKaHusi nenkounToB Ha 44,23% Ha cdoHe no-
BblweHus Ig G Ha 7,30%, Ig A Ha 19,45%, Ig M Ha 17,67%.

KntouyeBble crnoBa: rMHMMBUIT; KPbICbl; CbIBOPOTKA KPOBU; TOKCUYECKNE aKTopsbl.

Summary

In order to assess the influence of heavy metals, iodine and fluoride deficiency on the status of periodontal tissues in
rats experimental studies were carried out on 100 white rats, which were divided into 5 groups of 20 animals in each. 1-st
group included intact rats; 2-nd - rats with gingivitis; 3-rd - rats with gingivitis exposed to heavy metals by means of add-
ing cadmium and lead to drinking water; 4-th - animals with gingivitis exposed to heavy metals, as well as iodine and
fluoride deficiency; 5-th - animals with gingivitis exposed to heavy metals, under iodine and fluoride deficiency, receiving
therapeutic-prophylactic complex. Immunological status of animals was evaluated by means of measuring the level of
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immunoglobulins in serum. Immunoglobulins (Ig) G, A, and M were determined by their radial immunodiffusion in agar
according to G. Manchini et al. using diagnostic kits of the firm "Microgene". The count of leukocytes in the peripheral
blood of animals was determined by means of the Goryaev’s chamber.

It was found that under influence of heavy metals in combination with iodine and fluoride deficiency the levels of im-
munoglobulins A and M in blood serum of rats were decreased by 2.5 times, and Ig G — by 2.6 times. The application of
the therapeutic-prophylactic complex in 5-th group of rats significantly corrected immunological status of their blood,
which was characterized by a significant increase in levels of immunoglobulins.

Key words: gingivitis; rats; blood serum; toxic factors.
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