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Evaluation of influence of heavy metals, iodine
and fluoride deficiency on the indices
of the immune system of rats with gingivitis
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The experimental studies on 80 white rats, which were divided into 4 groups of 20 animals each, were
conducted to estimate the influence of anthropogenic load in conditions of iodine, fluorine deficit on the
state of periodontal tissues in rats. Group 1 — intact animals; group 2 — rats with peroxidation model of
gingivitis, group 3 — animals exposed to heavy metals, by adding to the water of inorganic toxicants of
cadmium and lead on the background of experimental model of gingivitis,; group 4 — rats with experimental
gingivitis on the background of exposure to heavy metals, iodine deficit, which was caused by the addition
of water mercazole and fluoride deficit, which was modeled by keeping animals on a low calorie diet. The
analysis of immunological status of experimental animals was estimated for the content of cytokines in blood
serum. The content of cytokines (IL-15, IL-6, TNF-a, IL-4) in blood serum of rats was determined by ELISA
using commercial sets ,, Vector Best” and transforming growth factor — 1 (TGF-f1) by using the system
Quanticine. As a result of researches it is established that minimal immunological changes according to
the results of studies were observed in group 2 of animals with modeled gingivitis and a maximal in group
4, where experimental gingivitis was modeled with a combined effect of anthropogenic factors, which in
turn emphasizes the importance of xenobiotics in combination with deficit of essential microelements and

intensification of the inflammatory process in animals.
Key words: gingivitis, rats,; blood seru; toxic factors.

INTRODUCTION

The inflammatory periodontal diseases are the
most common pathology in pediatric dentistry
[1,2]. Thus, from the data of literature, level of
child’s morbidity by chronic catarrhal gingivitis
in Ukraine in the last few years significantly
increased [3]. A significant place is occupied
by the works of researches, dedicated to the
study of influence climatic and geographical
conditions on diseases of periodontal tissues, a
number of socio-economic factors, that in turn
include action of macro- and microelements,
salts of heavy metals, which enter organism of
child with water, air and food [1,3,4].

At the same time, in scientific literature
widely the question of deficit of certain microel-
ements (iodine, fluoride, selenium, iron) comes

into question in child’s organism and many sided
pathogenic changes in a macroorganism, caused
by the deficit of essential microelements are
studied [4-6].

It is known that 70 % of toxic substances
enter the human body from the environment.
Therefore, for their large part established the
maximal permissible concentrations (MPC) at
the insignificant increase of that child’s organ-
ism can feel the high xenobiotic load and result
in negative consequences [2-6].

Taking into account the pathological im-
munity mechanisms of forming of inflammatory
process in periodontium, there is a necessity of
deep study of the pathogenesis of periodontal
disease. In the development of inflammatory
response an important component is the elimi-
nation of necrotic masses that have all signs
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of antigenicity and providing the process of
remodeling. The immune system exercises con-
trol after realization of these processes. Among
the initiators of this response of organism are
macrophages, which belong to the obligatory
antigen-presented cells. The stimulation in these
conditions of immune response assists the syn-
thesis of antibodies, activation of the system of
complement, formation of immune complexes
with their next destruction that is the important
mechanism for maintaining homeostasis [7-9].

Therefore, the study of combined influence
of certain xenobiotics as well as deficit of iodine
and fluoride on the occurrence of periodontal
diseases in children and the development of new
corrective schemes of these processes for today
are relevant and studied not enough.

The purpose of our work is to assess immu-
nological changes in the blood of animals with
gingivitis under the influence of anthropogenic
load by conditions of iodine- fluoride deficiency.

METHODS

The experimental gingivitis in rats was modeled
by the transfer of animals aged 30+5 days on the
peroxide model of gingivitis [10], by adding to
the normal ration of per oxygen sunflower oil
at a dose of 1 ml per animal during 3 weeks
[10]. Everything in the experiment was used 80
rats of line Vistar of the gregarious breeding,
with an average weight of 54+5 g, females and
males equally. Depending on the modeling of
anthropogenic environmental conditions, the
animals were divided into 4 groups of 20 animals
in each: 1 (control) — intact rats kept on normal
diet vivarium; 2 — rats, which were modeled
gingivitis; 3 — rats on peroxidation model of gin-
givitis, with adding to the water of heavy metals
based on their molecular weight (CdC1,=0.010
mg/l; Pb(NO;),=0.36 mg/l) [9,11]; 4 — rats on
peroxidation model of gingivitis + heavy met-
als + deficit of iodine + deficit of fluoride. The
deficit of iodine in organism of rats was induced
by adding to the water mercazole, based on 50
mg/kg of weight per day during 3 weeks [9].
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The deficit of fluoride was modeled by keep-
ing the animals on a low calorie diet with the ex-
ception of products containing a lot of fluoride.

The injury and collection of blood were per-
formed under essential anesthesia after 21 days
of beginning of experiment [ 10]. The content of
cytokines (IL-1f, IL-6, TNF-a, IL-4) in blood
serum of rats was determined by ELISA using
commercial sets ,,Vector Best” and transforming
growth factor — B1 (TGF-B1) by using the system
Quanticine [8].

The studies were carried out with observance
of the general rules and provisions of the Euro-
pean convention for the protection of vertebrate
animals used for research and other scientific
purposes (Strasbourg, 1986), General ethical
principles of animal experimentation (Kyiv,
2001). The obtained results were worked out
statistically.

RESULTS AND THEIR DISCUSSION

The study of cytokine profile in blood serum
of experimental animals is characterized by
increase of proinflammatory cytokines and
decrease of anti-inflammatory cytokines under
the influence of exogenous factors on the back-
ground of modeled gingivitis. It was found that
the concentration of IL-6 in group 1 of animals is
10.55+0.18 pg/ml. In rats with modeled gingivi-
tis the content of IL-6 in blood serum increased
relatively to the data of intact animals and was
12.17+0.13 pg/ml (P<0.01). The rats of group
3 level of IL-6 in blood serum was 13.54+0.24
pg/ml, that was significantly higher relatively to
groups 1 and 2 (P<0.01, P,<0.01), respectively.
The animals of group 4 the concentration of
IL-6 in blood serum was maximal and with the
value 15.24+0.24 pg/ml exceeded data in 1 and
2 study groups (P<0.01, P,<0.01), respectively.

Similar there was the change in the concen-
tration of proinflammatory cytokine TNF- a. It
was determined the increase of its content in
blood serum from 10.60+0.44 pg/ml in group 1
of rats to 12.524+0.24 pg/ml in 2 experimental
group (P<0.01). The animals of group 3 the con-

51



Evaluation of influence of heavy metals, iodine and fluoride deficiency on the indices of the immune system of rats with gingivitis

centration of TNF-a increased from 12.98+0.23
pg/ml (P<0.01, P,>0.05) to the maximal values
in group 4 (16.26+0.52 pg/ml, P<0.01, P,<0.01),
where animals were exposed to negative com-
bined action of ecotoxicants on the background
of experimental gingivitis.

We have determined that in the first experi-
mental group level of proinflammatory IL-1§
was 5.88+0.46 pg/ml. The concentration of IL-
1P in animals with experimental gingivitis of 2
group increased to 6.29+0.41 pg/ml (P>0.05),
while in group 3 it was 6.84+0.36 pg/ml (P<0.01,
P,>0.05), in which the modeling of gingivitis
was combined with ecotoxical influence of the
heavy metals. In the blood serum of animals of
the group 4, which were under the influence of
heavy metals and deficit of fluoride and iodine
on the background of gingivitis there was de-
termined the highest values of concentration of
IL-1B — 9.85+0.31 pg/ml (P<0.01, P,<0.01).

At the same time, the content of anti-inflam-
matory cytokines IL-4 and TGF-B1 in animals of
the experimental groups decreased. In the intact
rats of group 1 the concentration of IL-4 in blood
serum was 11.24+0.42 pg/ml while this data in
animals with experimental gingivitis decreased
to 8.46+0.43 pg/ml (P<0.01) and in the 3 study
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group it decreased to 6.27+0.41 pg/ml (P<0.01,
P,<0.01). The lowest value of the concentration
of IL-4 was noted in the 4 experimental group —
4.21£0.42 pg/ml (P<0.01, P,<0.01).

The concentration of anti-inflammatory
TGF-B1 in blood serum in intact animals was
8.25+0.4 pg/ml and it decreased to 6.28+0.41
pg/ml (P<0.01) in the 2 group of rats. The
minimal values of the content of TGF-B1 were
in the 3 and 4 experimental groups, where the
concentration of TGF-B1 was 4.46+0.40 pg/ml
(P<0.01,P,<0.01) and 3.12+0.41 pg/ml (P<0.01,
P,<0.01), respectively (Fig.1).

CONCLUSIONS

As a result of conducted studies, it was es-
tablished that minimal immunological chan-
ges were marked in the 2 group of animals
with the modeled gingivitis while in the
4 group of animals, where gingivitis was
experimentally modeled with the combined
action of anthropogenic factors the changes were
maximal. These results underline the importance
of xenobiotic combined with the deficit of
essential microelements in the intensification of
inflammatory process in organism of animals.
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mIL-1B

mIL-4

® TGF-p1

group IV

Fig. 1. The content of cytokines in blood serum of experimental rats
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OLIHKA BILTUBY BA’KKHUX METAJIIB, HO/I-,
OTOPAE®IINUTY HA IOKA3ZHUKHU IMYH-
HOI CUCTEMM IIIYPIB ITPU T'THI'IBITI

2

J171s1 OLIiHKY BIUTMBY BaXKKMX METAJIB, HoA-, propredinuty Ha
CTaH TKaHHMH NapOJIOHTA LIyPiB MPOBEICHO EKCIIEPUMEHTANIbHI
nociimkeHHs Ha 80 Oinmx TBapuHAX, sIKi Oynu moaiieHi Ha 4
rpynu 1o 20 TBapuH y koxHil. [lo 1-1 rpynu BBiinuM iHTaK-
THI TBapHHY; 2-1 — TBAPUHHU 3 TIiHTIBITOM; 3-1 — TBApHHH, IO
3a3HaBaJIM BIUIMBY BA)KKMX METAJIB 3 JIOJABAHHSM JIO BOJH
KaJIMit0 Ta CBHUHIIFO Ha TJIi MOJEJI TiHTiBITY; 4-1 — TBAPHHU 3
FiHTiBITOM Ha (hOHI BIUTHBY BOXKKHX METaIiB, Hoa-, hropaedi-
LUTY. AHAJII3 IMyHOJIOT1YHOTO CTaTyCy TBAPHH OILIHIOBAJIH 32
BMICTOM IIUTOKIHIB y CHPOBATIIi KpOBi. BMicT iHTEpIelKiHIB
(IL) IL-1B, IL-6, IL-4, pakTopa Hekpo3y myxuuH o (PHII-o),
JTOCITIKYBAIK 32 JOMOMOTOK IMyHO(DEPMEHTHOTO aHalizy
3 BUKOPHUCTAaHHSAM KoMmepuiiiHnx HabopiB «Bekrop Becry, a
Tpanchopmyrounit pakrop pocty Bl (TOP-B1) - cucremu
«Quanticine». BcTaHoBIEHO, 10 MiHIMaJIbHI IMyHOJIOTI9HI
3MiHH 32 pe3yJIbTaTaMH JI0CIiIKEHb, BiI3HAYAIIHNCH Y 2-1 TpyTIi
TBapHH, 8 MAKCUMAIIBHI — y 4-i IpyTIi, 1[0 CYTIPOBOKYBAJIOCS
3HIKEHHSIM BMICTy NpOTH3anaibHUX LUTOKIiHIB — IL-4 Ta
TOP-B1 B 2,6 paza Ha T1i M IBUILEHHS BMICTY PO3anaibHUX
uurtokiHiB IL-6 y 1,4 pasa, ®HII-ay 1,5 pa3a, [L-1B y 1,7 pa3a,
10, Y CBOIO Yepry, MiAKPECIIOE 3HAYUMICTh KCEHOOIOTHKIB
y MO€HAHHI 3 Je(IIUTOM eCCCHIIIaTbHUX MIKPOECIEMEHTIB,
y iHTeHCH}IKaIil 3aasbHOro MPOLecy B OPraHi3Mi TBapHH.
Ki1r040Bi clloBa: TiHTIBIT; IIypH; CHpOBAaTKa KPOBi; TOKCHYHI
(daxropu.
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OLIEHKA BJIUSTHUS TSIKEJIBIX
METAJLJIOB, 10/I-, ®TOPIE®HUIIATA HA
MOKA3ATEJIN UMMYHHOM CHCTEMBI
KPBIC ITPY THHTUBUTE

JUist OLGHKH BIHSIHUS TSDKEJIBIX METaJlIoB, HoA-, Gprope-
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¢uLUTa HA COCTOSHHE TKaHEeH MapoJIOHTa KPHIC MPOBEACHDI
JKCIIEPUMEHTAJIbHbIE UcciieoBaHUs Ha 80 OEJIbIX JKUBOTHBIX,
KOTOpbIe ObUTH pa3jeneHsl Ha 4 rpynmnbl 1o 20 )KMBOTHBIX B
Kak10i. B 1-10 rpyniy BOIIINM MHTAKTHBIE )KHUBOTHBIE; 2-10 -
JKMBOTHBIC C THHTMBUTOM; 3-10 - "KMBOTHBIE, [10ABEPraBILINECs
BO3/ICHCTBUIO TSDKEJIBIX METAUIOB C A00aBICHHEM K BOJE
KaJIMHs1 M CBHHIIA HA (JOHE MOJICIIM TMHTUBUTA; 4-10 - )KUBOT-
HbIC C THHTHMBUTOM Ha (D)OHE BIMSHHS TSDKEJIBIX METaJlIOB,
flon-, propaedunuTa. AHaNN3 UMMYHOJIOTHUECKOTO CTaTyca
JKMBOTHBIX OLICHUBAJIU 110 COJICPKAHUIO LIUTOKUHOB B ChHIBO-
potke kpoBu. Coneprxanue nnrepneiikunos (IL) IL-16, IL-6,
IL-4, hakropa Hekpo3a omyxoieii o (PHO-a), ncenenosanu ¢
HOMOIIBI0 IMMYHO(EPMEHTHOI'0 aHaJIN3a C UCIOJIb30BAHHEM
KOMMepUeckux Habopo «Bekrop becty, a TpanchopMupyro-
it dakrop pocta Bl (TOP-B1) — cucremsr «Quanticiney.
YcTaHOBIEHO, YTO MUHUMaJIbHble UMMYHOJIOTHYECKHUE
U3MCHEHMS IO pe3yJbTaTaM HCCIICA0BAHUM, OTMEUaIUCh BO
2-ii rpyIIe JKUBOTHBIX, @ MAKCUMaJbHbIE — B 4-1 TpymIie, 4To
COINPOBOXKJANIOCH CHUKEHUEM COKEPXKAaHUS MPOTHBOBOCHA-
JIUTEIBHBIX TUTOKUHOB - IL-4 u TOP-1 B 2,6 pa3a Ha oHe
HOBBILICHUS COAEPKAHUS MTPOBOCHAIUTEIBHBIX UTOKMHOB
IL-6 B 1,4 pa3za, ®HO-a B 1,5 paza, IL-1B B 1,7 pa3a, uro, B
CBOIO OY€peib, TOUCPKUBAET 3HAUNMOCTh KCEHOOMOTHKOB B
COYCTaHHUH C Je(PUIMTOM ICCEHINATBHBIX MHUKPOAJIEMEHTOB,
B MHTEHCU(HKALNH BOCIAIUTEIILHOTO ITPOLIEcca B OpraHu3Me
JKUBOTHBIX.

KitoueBsle ciioBa: TMHTUBUT; KPBICHI; CBIBOPOTKA KPOBU;
TOKCHYECKUE (haKkTopbI.
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