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3MIHM NOKA3HWUKIB IMYHHOI CUCTEMM LLYPIB
MPU EKCNMEPUMEHTAJIbHOMY I'THIIBITI, BUK/IUKAHI
KOMBIHOBAHOIO AI€K0 BAXXKUX METAJIIB I AEPILNTOM ®TOPY

TA oy

JIbBiBCLKMIA HALIOHANBEHWIA MEAWYHWIA YHIBEPCUTET iMeHi Aanuna Manuuekoro

3ananbHi 3aXBOPIOBAHHA NAPOAOHTA - HAMNOLUM-
peHiwa naTonoria B Autadiin ctomaronorii [2,8]. Tak,
3a gaHuMU niTepaTypu, piBeHb 3axBOPIOBAHOCTI Ai-
TE€H HA XPOHIMHWI KaTapanuHWi MiHriBIT B YKpaiHi 3a
OCTaHHI POKM AOCTOBIPHO niasuLMBECA. MoMiTHE Mic-
ue 2adMalnTe npaui AocniaHWkie, NpuUcBAYEHi BK-
BUYSHHIO BMNNMBY HA 3aXBOPIOBAHHA TKAHWH Napoa0H-
Ta KniMaroreorpadiuHmMx yMOB, HM3KM COLiaNbHO-
€KOHOMIMHKX haKTopiB, AKI OXONAINIOTE Ail0 MaKPo- |
MIKpOEeneMeHTie, CONed BaXKWX MeTanie, wo norpa-
NNAKTL ¥ OPraHism AWTMHW 3 BOAOIKO, NOBITPAM Ta
wew [5,6,8]. BogHovac y HAyKoBi# AiTepaTypi wKpo-
KO OBroBOPIETLCA NUTAHHA AeddiuMTy OKpeMMX Mik-
poenemeHTie {(ioa, pTop, CeneH, 3ani3o) B AUTAYOMY
OpraHiami Ta BUBRYAKTLCA BaraTtorpaHHi naToreHeTu-
YHi 3MiIHM B MAKpOOpPraHiami, Buknukani aediunTom
eceHUiiiHuX MikpoenemeHTis [3,4,6,9].

Bigomo, wo 70 % TOKCUYHUX pPE4OBWH NOTpanns-
I0Tb ¥ OPraHism NOAUHU 3 HABKONMULLHLOTO cepeao-
evwa. Tomy ana Bararbox i3 HUX YCTAHOBMEHi rpa-
HUYHO AOoNyCTUMI KOHUeHTpauii (TJK), 3a HesHayHoro
NigBUILIEHHSA SKWMX OUTAYMA OPradiam MOXe Biagv4yBaTH
BUCOKE KCEHOOIOTMYHE HABAHTAXKEHHA 3i LUKiANWBU-
MM Hacnigkamm [2,4,6,9].

YpaxoBylodu NaTtoiMyHHI MexaHiaMu GopMyBaHHA
3ananbHOrO NPOUEcy B NapOAOHTI, BUHMKAE HeolXia-
HICTE NOrMWGNEHOrO BUBYEHHA NATOrEHesy 3axBopio-
BAaHbL NAPOAOHTA. ¥ PO3BWTKY 3ananbHOi peakuil Ba-
KNUBUM  KOMMNOHEHTOM € eRiMiHAUIA HEeKPOTHUHMX
Mac, WO MANTL YCi 03HAKM AHTMreHHoCTI Ta 3abes-
NEYeHHA Npouecy pemoaenioBaHHa. KoHTpone 3a
peanizauielo UMX Npouecie 3AIMCHIOE iMYHHA CMCTe-
tMa. OQHKMMHK 3 iHiLiaTopiB Takoro pearyBaHHA oprai-
3My € Makpodiar, Aki HanexaTe A0 obniraTHux aH-
TUFEHNPE3ISHTYIOUMX KAITHH. CTUMYNAUIA B LWX YMO-
Bax iMYHHOT BIANOBIAI CNPYAE CUHTE3Y AHTUTIN, aKkTH-
galii CMCTEMW KOMMNEMEHTY, YTBOPEHHIO iMYHHMX
KOMNMEKCIB i3 noganbluMmM X PYWHYBAHHAM, WO €
BaXNUBMM MEXAHIZMOM 3DepeeHHA roMeocTasy

[7,10,11].
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ToMy BMBYEHHA KOMBIHOBAHOrO BNNUBY OKPEMMX
kceHoBioTukiB, a Takox gediuuty ihogy Ta MTOPY HA
BMHMKHEHHA 3aXBOPIOBAHb NAPOAOHTA B AiTER Ta po-
3pofKka HOBMX CXeM KOpeKUil uMX Npouecie HWHI ak-
TYanbHi Ta HEAOCTATHLO BHBYEHI,

MeTa AOCAIAKEHHA: OUiHKA iIMYHONOMYHKUX 3MiH ¥
KPOBi TEBApPWH NPM MiHMBITI 3a ennuey KOMOGIHOBAHOI
Aii axKux MeTanie Ta aediunTy Hoay i pTopy.

Matepian i meToaM JOCNIAXKEHHA

EkcnepuMeHTanbHWA THMBIT ¥ WypiB MOaenoBa-
NM WNAXOM NepeBeaeHHs TBAPKWH ¥ Bili 3015 pi€ Ha
nepekMcHY Moaent riHrieity [12], acaawun A0 3BU-
YAHHOro PauioHy NepeOKUCHEeHY COHAWHWKOBY ONil0
A03010 1 MA Ha TBapWHY BNPOAOBX 3-X TWXKHIB [2].
YCLOro B eKCNepUMEHTi BUKOpUCTOBYBAaNK 80 wypie
NiHii BicTap CTagHOro po3BeacHHsA, 3 CepeaHboIo Ma-
col0 5415 r, caMmok i caMuiB nopiBHy. 3anexHo Bia
MOAEMIOBAHHA AHTPONOreHHUX YMOB GCepeaoBMwa
TEApHHK BYNK nogineni Ha IV rpynu:

| rpyna {KOHTPONLHA) — 20 IHTAKTHUX WYPIB, AKHX
YTPUMYBANK HA 3BWYANHIA aieTi BiBapio;

Il rpyna — 20 TBapHH i3 MOAENLOBAHWM FHTIBITOM;

ll rpyna — 20 wWypie — nepekucHa Mogenk riHrisiTy
3 N0JABAHHAM A0 BOOM COMEN BAKKUX METANIB 3
ypaxyBaHHAM TXHBOT MONEKYNAPHOT MAaCK
{CdC1,=0,010 mr/n; Pb(NQO,),=0,36 mr/n) [11];

IV rpyna — 20 wWypiB — nepekncHa moaesns riHrisi-
TY + COMi BAKKMX MEeTanis + Aediunt oay + aediumT
¢dropy. dediunT Hoay B OpraHiami WYypiB BUKNMMKABCA
A0AABAHHAM A0 BOAM MEpKasoniHy 3 poapaxyHky 50
MI/KT Macu Tina Ha goby BnpogoBX 3-x THxkHIB [11].

Jediunt ropy mopgeniosanu WNAXOM YyTPUMY-
BAHHA TBAPWMH HA HU3bKOKANOPIMHIA OieTi 3 BMKNIO-
YEHHAM NPOAYKTIB, WO MICTATL Garato ¢Topy.

3abin Ta 36ip kpoBi npoBOAMNK Nig edipHKUM Hap-
KO30M Jepes 21 o6y nicna Novatky eKCnepuMeHTy.
¥ cupoeaTtui Kpoei BU3Havanu BMicT IgG, IgA, IgM Ta
nposananeHuX UWTOKiHiB II-1B, 11-6, ¢HN-a imyHode-
PMEHTHUM METOAO0M i3 BMKOPWUCTAHHAM aHanisaTopa
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«Stat Fax» (USA). 3aranbHy KiNnbKiCTe NeAKOUMTIE Y
nepudepudHiin KpoBi 3'ACOBYBANM  3a 3aranbHon-
PUAHATOIO METOANKOI [7,10].

JocnigxeHHa npoeoamMny i3 AO0TPUMAHHAM 3ara-
NBLHUX NPaBUN | NONOXKEeHb CBPONEACLKOT KOHBEHUIT
i3 3axuCTy XpefeTHUX TBAPHH, AKI BUKOPUCTOBYIOTLCA
ANA AOCNIAHMX Ta iHWMX HayKoeMX uinen (Ctpac-
Gypr, 1986), «3aranbHuX eTUYHUX NPUHUMNIB eKkcne-
PUMEHTIB HA TBapuHax» (Kuie, 2001). OTpuMaHi pe-
3yNLTaTH ONpauL0oBaHi CTATUCTHUHO,

Pe3ynbTaTH AOCRIAKEHHA Ta IX OBGroBOpeHHA

AHani3 Tan. 1 nokazae, WO BMICT NEWKOLMTIB ¥
nepudepudHii  KPOBI  IHTAKTHMX LWYPiB  Ccknagae
{7,4040,29) - 10™", wo 6yno Ha 78,92 % MeHLLE Bia-
HOCHO AaHux TeapuH |l rpynu 3 MOAENbOBAHKMM FiHri-
giToM (13,240,28) - 10™", p<0,01). YMiCT netikouuTie
y Kpoei wypie |l rpynu 3 riHrieiToMm, Ak 3asHaBanu
BnAMBY BaXKuX MeTanie (18,461,18) - 10 *" 6ye Ha
149,46 % Ta Ha 39,42 % BUWE BIAHOCHO AaHWX TBA-
pud | Ta Il rpyn eignoeigno {p, py <0,01). ¥ IV rpyni
TBApHH, A€ Ha (oHi riHriBiTy wypi nepebyeanu nia
aield BaxKMX MeTanie Tta aediunty MHoay i dTopy,
BMICT neirkouwuTie y Kkposi 6ye Ha 235,0 % Ta Ha

87,23 % BMLWIE BigHOCHO BigNOBIAHWX 3HAYEHb ¥ LUY-
pie | Ta ll rpyn {p, p; <0,01).

Y TBapuH |l rpynn (MoaenbOBAHUIA MHriBIT) BU3HA-
4yanu nigBULLEHHA BMICTY iMyHornoByninie y cupoea-
TUi KPOBi BIAHOCHO AaHUX ¥ Wypie | rpynu (iHTaKkTHI):
no lgG — Ha 270,53 %, IgA —Ha 112,19 % 1a IgM -
Ha 214,45 % (p<0,01).

Y TBapuH Il rpynu BUABAANKM NiABULLEHHA PiBHIB
IgG — Ha 282,14 %, IgA — Ha 129,26 % Ta IgM — Ha
283,13 % BiOHOCHO 3HAYeHb ¥ Wypie | rpynu (p<0,01)
Ta NigeuweHHa emicty IgG — Ha 3,13 % {p;>0,05),
IgA — Ha 8,04 % (p>0,05) Ta IgM — Ha 21,83 %
{(p<0,01) BigHOCHO AaHKX ¥ TEApuH |l rpynu.

Y Teapud IV rpynu aocnigxyeanu noganslue 3po-
CTAHHA PIBHIB aHanizoBaHKUX iIMYHOrMOGYMiHiB BIAHO-
CHO aanux | rpynu: no IgG — Ha 308,92 % (py <0,05),
IgA — Ha 182,92 % Ta IgM — Ha 295,18 % (p<0,01).
OTpUMaHi 3HAYEHHS BMICTY iMyHornoByniHie y cupo-
BaTuj kpoei y wypie IV rpynn 6ynn no IgG — va 10,36
% (py<0,05), IgA — Ha 33,33 % (p,<0,05) Ta no IgM -
Ha 23,37 % {p{<0,01) Binbwe BigHOCHO BiANOBIAHUX
3HAYEeHb ¥ Wypie 1l rpynu.

Tabnuus 1

foxaznuky iMyHOR0EIMHDE0 CMAmMYCY & cupogamyy kKposi meapur apyn docnidwenns

Foyni RoEnLTXeHHS ”qeu"‘T'L" I9G, IgA, IgM, IL-6 ®HM-a IL-1p
10 an r/n /n r/n nr/mn nr/mn nr/mn
| Fpyna (IHTAKTHI TBapUHM) 7,40+ 1,12% 0,41+ 0,832 10,55+ 10,60% 5,88+
0,29 0,06 0,01 0,02 0,18 0,44 0,46
13,242 4,154 0,87+ 2,61+ 12,17+ 12,52+ 6,20+
Il rpyna (Moaent fiHABITY) 0,28 0,29 0,03 0,17 0,13 0,24 0,41
p<0,01 p<0,01 p<0,01 p<0,01 p<0,01 p=<0,01 p>0,05
18,46 4,28+ 0,94+ 3,184 13,54+ 12,98+ 6,84+
Ill rpyna {(Moaenk riHrisi- 1,18 0,31 0,04 0,19 0,24 0,23 0,36
Ty+COMi BaXKWX MeTanie) p<0,01 p<0,01 p<0,01 p<0,01 p<0,01 p<0,01 p<0,01
p1<0,01 pi>0,05 p:1>0,05 pi=0,05 pi=0,01 p1>0,05 pi>0,05
IV rpyna (Mogens ridrii- 24 79+ 4,58+ 1,16+ 3,28+ 15,24+ 16,26+ 9,85+
Ty+COMi BaXKUX MeTanie+ 1,26 0,21 0,03 0,18 0,24 0,52 0,31
Hoponediynt+ p<0,01 p<0,01 p=0,01 p<0,01 p<0,01 p<0,01 p<0,01
thTopodediymT) p1<0,01 p1<0,05 p1<0,05 p1<0,01 pi<0,01 p1<0,01 pi<0,01

fNpumimia: p — docmosipHa PI3HUUR 3HaYeHb eidnocHo danux | epynu (iHmaxmni meapunu)
pr — docmosipra pi3rulg sHavenb eidHocHo darux I epynu (Modens einsisimy)

AHani3 YMICTY UMTOKIHIE ¥ CMPOBATLI KPOBi eKkcne-
PUMEHTANLHWX TBAPWH NOKA3aB, WO B rpyni wWypie i3
MOAENLOBAHWM TiHriBiTOM (Il rpyna) BMiCT npozana-
NbHUX UUTOKIHIE G¥B BMLUMM BIOHOCHO AAHUX ¥ rpyni
iHTakTHUX wypie {l rpyna): no IL-6 — Ha 15,36 %
{p<0,01), no ®HM-a — na 18,11 % (p<0,01) Ta no IL-
1B — Ha 6,97 % {p<0,05). ¥ wypis lll rpynu, ae mo-
AEeNbOBAHUIA MHMBIT KkOMGIHYBABCSA i3 BNNMBOM Bax-
KMX MeTanis, ymict y kposi IL-6 6y Ha 28,34 %,
@®HIM-a — na 22,45 % 1a no IL-1p — Ha 16,32 % Buwe
BiANOBiAHMX 3HA4eHb ¥y | rpyni {p<0,01) Ta nepesu-
WYBAB aHANOrivyHi aadi y Teapud Il rpynu: no IL-6 —
Ha 11,26 % {(pi<0,01), no ®HMN-a - Ha 3,67 %
{p1>0,05) Ta no IL-13 — na 8,74 % (p>0,05). ¥ IV
rpyni, A€ Ha TAi MHrBITY eKCnepuMeHTanLHi TBapUHK
3as3HaBanu BNNKMBY CONEH BaXKWX MeTanie Ta aedi-
UMTY Hoay i pTopy, BUABNANK 3POCTAHHA BMICTY IL-6
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— Ha 44,45 % (p<0,01) Ta HA 25,23 % {p<0,M1),
$HMN-a — Ha 53,39 % (p<0,01) Ta Ha 25,22 %
(p<0,1), IL-1B — Ha 67,51 % (p<0,01) Ta Ha 56,59
% {p<0,01) BigHOCHO 3HaveHb | Ta Il rpynn wypis
BiANOBIOHO.

BHUCHOBKKW

3a pesyneTaTaMi NpoBeASHUX AOCNIAXKEHL YCTa-
HOBAEHO, LWO MiHIManNLHI IMYHONOTIYHI 3MiHK, 33 aa-
HUMH aHanizoBaHUX NOKa3HUKiB, BiaGynuca B Il rpyni
TBApPHH i3 MOAENLOBAHKUM TIHMBITOM, 8 MAKCUMASbHI
— B IV rpyni, e ekcnepyMMeHTaneLHO MoAenoBanu ri-
HrBIT i3 kOMGiHOBAHOIO Aield aHTponoreHHux ¢akro-
piB, WO NiAKPECNIOE 3HAYUMICTL KCEeHOBIOTHKIB ¥ no-
€aHaHHi 3 aeiuUTOM eCeHUIAHUX MIKPOENeMEHTIB v
iHTeHcudiKadii 3ananbLHOro npouecy B OpPraHismi
TBAPUH.
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Pe3iome

AocnigkeHHA CUPOBATKW KPOBI LLYPie A03BONKUAO BCTAHOBMTH, WO NPM IHTOKCUKALIT OPraHisMy TOKCUYHWUMK
pevyoBHMHaMK, a TakoX Npuv aediunTti Hoay Ta (pTopY NIABMWYETLCA BMICT iIMYHOrMOOYNMiHIB i NpO3ananbHUX UM-
TOKiHIB ¥ CUpOBATLi KpoBi TEapuH. MpHYOMY CTYNiHE 36iMbLUEHHA aHanI30BAHKMX NAPAMETPIE 333HABAB IHTEHCH-
BHILWMX 3MiH HE TiINbKKW 3@ HAABHOCTI MHIIBITY B eKCNEePUMEHTANLHUX TBAPHH, A | BUPA3HO NIABMLWYBABCA 32 KOM-
GiHOBaHOro BNAKMBY COMEN BAXKUX METANIB, @ TAKOXK NPU HOAO0- | hTopoaediuuTi.

KmwyJoRi cnoBa: riHrisiT, Wypi, CHPOBATKA KPOBI, TOKCHMYHI (daKTOpn.

Pesome

WccneaosaHne CuIBOPOTKM KPOBW KPbIC NO3BONUAC YCTAHOBWMTL, YTO NPM NOCTYNNEHWM TOKCHYECKMX Be-
WeCTB B OPraHnaM, a Takke Ha goHe aeduunTa Hoaa v hTopa NOBLILLAETCA YPOBEHE WMMYHOTMOBYNWHOB K
NPOBOCNANUTENLHLIX LMTOKWHOB B CLIBOPOTKE KPOBM KUBOTHLIX. MpHYeM CTeNneHb YBEWYEHHA aHaNU3NPyeMbIX
napameTpos MCNLITHBANA BOMee HHTEHCHBHLIE M3MEHEHHMA HE TONLKO NPW HANWYWK TMHTUBUTA Y 3KCNEPHMEH-
TanbHLIX XHBOTHLIX, HO W OTYETAWBO BO3pacTana npW KOMOMHWPOBAHHOM BO3AEHCTBMM CONEA TAXKENLIX Me-
Tannoe, a Takke Npv Woao- W TopoaedmumTe.

KnwyeBble ¢NOBA: TMHIMBUT, KPLICH!, CLIBOPOTKA KPOBU, TOKCHYECKWE (PaKTOPLI.
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CHANGES OF INDEXES OF IMMUNE SYSTEM OF RATS AT EXPERIMENTAL GINGIVITIS, WHICH ARE
CAUSED BY COMBINED ACTION OF HEAVY METALS AND FLUCRIDE AND IODINE DEFICIENCY

Danylo Halytskyi Lviv national medical university

Summary

It is known that 70 % of toxic substances enter the human body from the environment. Therefore, for a signif-
icant part of them there are maximum possible concentrations {(MPC), with a slight increase which the child's
body may experience high xenobiotics and result of negative consequences.

Therefore, the study of the combined effect of some xenobiotics and iodine deficiency and fluoride on the
occurrence of parodontium disease in children and the development of new schemes correction for correcting
these processes, today are relevant and not enough studied.

The aim of the study is to evaluate the immunological changes in blood of animals with gingivitis under the
influence of the combined action of heavy metals and fluorine and iodine deficiency.
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Materials and methods. Experimental gingivitis in rats was designed by a translation of animals aged 305
days on the model of peroxide of gingivitis with adding to the ordinary ration peroxidate sunflower oil in a dose
of 1 ml per animal for three weeks. During experiment it was used 80 rats of Wistar line of breeding herd, with
an average weight of 5415¢, males and females equally.

Bepending on the modeling of anthropogenic of environmental conditions, the animals were divided into four
groups:

I group {control) - 20 intact rats, which were kept on a regular diet of the vivarium;

Il group — 20 animals with simulated gingivitis;

Il group — 20 rats- the model of peroxide of gingivitis with adding to water heavy metals salts based on their
molecular weight {CdCl,=0.010 mg/l; Pb{NQ;).= 0.36 mg/);

IV group — 20 rats - the model of peroxide of gingivitis+ heavy metals salts+ iodine deficiency + flucrine defi-
ciency. The deficiency of iodine in rats was caused by adding merkazolin to water, at the rate of 50 mg/kg body
weight per day for three weeks.

Results of research and their discussion. The content of leukocytes in the peripheral blood of intact rats
was (7.4010.29) - 10 ¥, that was on 78.92 % less relative to the data of animals Il group with simulated gingivitis
{{13.2440,28) - 10™, p<0.01). The content of leukocytes in the blood of rats from Il group with gingivitis, which
were exposed to heavy metals {(18.46£1.18) » 10 ¥, was on 149.46 % and 39.42 % higher relative to the data of
animals in groups | and I, respectively {p, py<0,01). In IV group of animals against the background of gingivitis,
rats were under the influence of heavy metals and iodine and fluorine deficiency, content of leukocytes in the
blood was on 235.0 % and 87.23 % higher relative to the corresponding values in rats | and Il groups (p,
p|<0-01).

The animals of Il group (simulated gingivitis) were determined by the increase of concentration of immuno-
proteins in the serum, in relation to data in rats of | group (intact): IgG - on 270.53 %, IgA - on 112.19 % and IgM
- 0N 214.45% (p<0.01).

The animals of lll group were determined the increased levels of IgG - on 282.14 %, IgA - on 129.26 % and
IgM - on 283.13 % relative to the values in rats from | group {p<0.01) and increase of the content of 1gG —on
3.13 % (p>0.05), IgA — on 8.04 % (p(=0.05) and IgM - on 21.83 % (p1<0.01) in relation to data in animals of 1l
group.

The animals of IV group were explored further increase of levels analtube of immunoproteins in relation to
data | group: I1gG - on 308.92 % (p,<0.05), IgA - on 182.92 % and IgM - on 295.18 % {p<0.01).

The obtained values of the content of immunoproteins in the serum of rats in iv group were for 1gG — on
10.36 % (py<0.05), IgA — on 33.33 % (py<0.05) and IgM - on 23.37 % (p;<0.01) greater relative to the corres-
ponding values in rats in |l group.

Conclusions. In result of studies it is established that the minimum of immunological changes accerding to
analtube indicators was noted in group Il of animals with simulated gingivitis, and the maximum - in group 1V,
where experimentally simulated gingivitis with the combined action of anthropogenic factors that, in turn, em-
phasizes the importance of xenobioctics, combined with deficiency of essential microelements, to intensify in-
flammatory process in the organism of animals.

Key words: gingivitis, rats, blocd serum, toxic factors.
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