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AHHOTALMA

Boree 75% OTXOMOB SIBISTIOTCSI TOKCHYHBIMU TSI OKPY>KaloIel cpe/ipl 1 uenoBeka. L{erbio ncciejoBanms ObII0 H3y4eHHEe TOKCHIECKOTO
BIIMSTHUS DKOTOKCHKAHTOB Ha 3a4aTKH 3y0OB J1a00PaTOPHBIX YKUBOTHBIX. DKCIIEPIMEHT MPOBOAMIIH Ha 30 OesbIx OeCIIOPOIHBIX KPBICAX MacCor
180-250. Bee sxuBOoTHBIC OBLIH pa3/iefeHbl Ha 2 TPYIIIbI: KOHTPOJIbHYIO U ONBITHYIO. B X071€ 9KcIiepiMeHTa BCeX )KUBOTHBIX ONBITHBIX TPYIIIT
TIO/IBEPTaJI MHTATSLHOHHOMY BO3AEHCTBHIO 1MapoB OeH3nHa U Gopmaibaeruaa. JKHBOTHBIM KOHTPOJIBHOM TPYIIIBI OJaBaIN OOBIYHBIH
BO3IYX KPYIIOCYTOYHO. YemrocTr KpbIC AeKkanbuuanpoBany B Tedenne 30 cytok B 10% pactBope MypaBbHHOI kncinoTsl Ha 10% pactBope
3a0ydepennoro Gpopmanuna. [Tocie 06e3BokHBaHMs MaTeprasa B 6arapee CIIUPTOB BOCXOMSIISH KOHIIEHTPAIMH (9TAHOI — KOHIICHTPALUsI
ot 70 o 100% — abcomroTHOrO0) 3ayMBaNN B napadun 1o obmenpuHsaToi Meroauke. C moMorpo poropHoro Mukporoma Mapku LEICA
RM 2145 (LEICA, I'epmanust) ObUTH H3TOTOBJIEHBI THCTOJIOTUYECKUE CPe3bl TOMIMHON 5—8 MKM. Cpe3bl OKpalInBaii TeMaTOKCHIIHHOM U
903MHOM U MUKPOPYKCHHOM 110 MeToy Ban-I'm3ona. OkparieHHbIe cpe3bl u3ydann 1 GoTorpadupoBaiu Mpy MOMOIIM CBETOBOIO MUKPOCKOIIA
mapku AXIO IMAGER-Z1 (CARL ZEISS, I'epmanust). B KoHTposIbHOIH rpyrine KpbIc HaOronanach Mophosiornieckast KapTHHa HOPMaJIBHOTO
rucroreHesa 3yba Ha MO3/IHEi cTaauy pa3BUTHs. B CTPyKType 3yOHBIX 3a4aTKOB KPBICAT 2 TPYIIIbI 0OHAPYKMBAJIOCH HapyIICHHE TTPOLIECCOB
rUcTOreHe3a OOJBIIMHCTBA 3yOHBIX 3a4aTKOB U M3MEHEHHE CTPYKTYPbI OKOJIO3yOHBIX TKaHEeH. B 3nMTeH CIIM3UCTON JeCeH OnpeesiInch
TIPU3HAKY JUCTPOPUICCKUX H3MEHEHHH, BIUIOTH 10 pa3pyLICHHs KIIETOK; B COSANHUTEIILHOTKAHHON IUIACTHHKE CIIM3HUCTOH JIECHBI, B IEPHO-
JIOHTE H B 30HE (HOPMHUPOBAHHS aJIbBEOJISIPHOI KOCTH ONPE/ICIISIINCH PU3HAKN BOCIIAJIUTEIBHBIX SBJICHUH B BU/E KICTOYHBIX MH(HIBTpALHit
U HapyLIEHUs. KPOBOOOPAIIEHUS B BU/E PACIIMPEHHs IIPOCBETOB U KPOBEHANOIHEHHUs COCY/I0B. B 001acTi 3yOHBIX 3a4aTKOB MPOSIBIISIINCE
JeCTPYKTUBHBIC M3MEHEHHMST OIOHTOOIACTOB ¥ SHAMEI00IaCTOB, YTO, BEPOSTHO, SIBUJIOCH OTHON N3 NPHYHNH HAPYILICHHS [IPOLIECCOB ICHTHHO-
reHe3a 1 3Maneo0pa30BaHusl, BRIPKAIOIIMXCS B HEOTHOPOAHOCTH (hOPMHUPOBAHHMS CJIOEB ACHTHHA M AMAJIN. DTO MOATBEPKIACT TOKCHYECKOES
BIIMSIHAE PKOTOKCHKAHTOB HA 3a4aTKH 3y0OB J1a00PaTOPHBIX KUBOTHBIX.
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Annotation

More than 75% of waste is toxic to the environment and humans. The aim of the study was to invistigate the toxic effect of
ecotoxicants on the rudiments of the teeth of laboratory animals. The experiment was carried out on 30 white outbred rats weighing
180-250. All animals were divided into 2 groups: control (Group 1) and experimental (Group 2). During the experiment, all animals of
the experimental groups were subjected to inhalation exposure to gasoline and formaldehyde vapors. Animals of the control group were
supplied with normal air around the clock. The jaws of rats were decalcified for 30 days in a 10% formic acid solution in a 10% buffered
formalin solution. After dehydration of the material in a battery of alcohols of increasing concentration (ethanol - concentration from
70% to 100% absolute) was poured into paraffin according to the generally accepted method. Using a rotary microtome brand LEICA
RM 2145 (LEICA, Germany), histological sections 5-8 um thick were made. The sections were stained with hematoxylin and eosin
and picrofuchsin according to the Van Gieson method. Stained sections were examined and photographed using an AXIO IMAGER-Z1
light microscope (CARL ZEISS, Germany). In the control group of rats, a morphological picture of normal tooth histogenesis was
observed at a late stage of development. In the structure of the tooth germs of rat pups of the 2nd group, a violation of the processes of
histogenesis of most tooth germs and a change in the structure of the periodontal tissues were found. In the epithelium of the gingival
mucosa, signs of dystrophic changes were determined, up to cell destruction; in the connective tissue plate of the gingival mucosa, in
the periodontium and in the zone of formation of the alveolar bone, signs of inflammatory phenomena were determined in the form
of cell infiltrations and circulatory disorders in the form of expansion of the lumens and blood filling of the vessels. In the area of the
tooth germs, destructive changes in odontoblasts and enameloblasts were manifested, which was probably one of the reasons for the
disruption of the processes of dentinogenesis and enamel formation, expressed in the heterogeneity of the formation of dentin and
enamel layers. This confirms the toxic effect of ecotoxicants on the rudiments of the teeth of laboratory animals.
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BBenenue

B Hacrosimiee BpeMsi 3HaUUTEIbHBIE TUIONIAIA 3€MEITb
3arpsi3HEHBI A30TUCTBIMU COSIMHEHUSIMU, TTECTHITNIAMH,
TSDKEIIBIMU MeTajlIaMu, HeQTenpoIyKTaMu U JPYTUMHU
KceHoOmoTukamMu. bonee 75% 0TX0mOB SBISIOTCS TOK-
CUYHBIMU JIJISI OKPYIKAIOIICH cpe/bl 1 yenoBeka. [Tonma-
poMaTHYeCcKHe yrIeBoAoposl, (ochop- U XJI0popraHu-
YECKHE TIECTHUIIN/IbI, HITPO3aMUHBI, TOJINXJIOPUPOBAHHBIE
IUOCH30-UAHNOKCUHBI, THOeH30(ypaHbl U OH(CHUIHI,
o0JiaiaroNIe B MajblX J03aX CHJILHBIM MYTareHHBIM
M KaHIIEPOTCHHBIM 3(PPEKTOM, OTIMYAIOTCS BBICOKOH
KYMYJISITABHOM CITOCOOHOCTBIO 1 TOKCHYHOCTBI0. Hapsity
C OTHM OHHU BBI3BIBAIOT Y YEIIOBEKA PE3KOE MOBBIIICHUE
YyBCTBUTEIHLHOCTH K OKPYKAOIIUM KCEHOOMOTHKaM [ 1,
2,6, 11, 21-23].

Opranusm Hanbosee ySI3BUM K BIUSHHUIO PA3TUIHBIX
BpEIHBIX (DAKTOPOB OKPYKAIOIIEH Cpe/bl BO BHYTPH-
yTpOOHOM U paHHEM IOCTHAaTaJIbHOM nepuopax [4, 7,
9, 15, 24, 29]. TloBpexI€HHUIO TIOJBEpraeTcsi TOT OpPraH
AMOpPHUOHA, KOTOPBIN HAXOUTCS B CTAJINU TUCTOTEHE3a U
oHTorenesa [3, 9, 12, 14, 25, 26, 31]. Opransl U TKaHH
POTOBOI TIOJIOCTH OJTHUMH U3 TIEPBBIX BCTYMAIOT B KOH-
TaKT C YKOTOKCUKAHTAMHM, [TOATOMY PAaHHHUE U3MEHCHHS
B OpPTaHU3ME€ MOTYT JIOKAJU30BaThCS B 3yOOUEIFOCTHOM
cucreme nereii [8, 13, 17, 28]. [lo HacTosIIero BpeMEHH
HEJIOCTATOYHO HUCCIICIOBAHO BIUSHHUE JUOKCUJIOB CEPHI,
asora, aMMHaka Ha dMOpHOHAJIBLHOE U MOCTAIMOPHO-
HallbHOE pa3BuTHE opranuszma [5, 10, 16, 18-20, 27, 30].

Takum 00pa3oM, U3ydeHUE BIHUSTHUS IKOTOKCUKAHTOB
Ha TKaHU 3yOOUYEeNIFOCTHOW CUCTEMBI U UX 3aIIUTHI SIBIISI-
€TCs aKTyaJIbHOU MPOOIEMON CTOMATOJIOTHH.

He.]]b HCCJICAOBAHUSA. I/IsyquI/Ie TOKCHYCCKOI'O BJIM-
SIHUS DKOTOKCHMKAHTOB Ha 3a4aTKH 3y60B J'Ia60paTOpHI>IX
JKHNBOTHBIX.

MarepuaJjbl 1 METOAbI

DKCIIEpUMEHT MPOBOJMINA Ha OENBIX 0ECIOPOIHBIX
Kkpbicax maccoir 180-250. Becero B axcniepuMeHTe ObLI0
3aneicTBoBaHO 30 )KUBOTHBIX. Bce )KMBOTHBIE ObLIH pas3-
JIeJIeHbl Ha 2 TPYNIbl, KOHTPOJbHYIO U ONBITHYIO.

B xozxe skcrepuMeHTa BCEX JKUBOTHBIX ONBITHBIX
CPYNI MOJABEPrajii MHTAISLHUOHHOMY BO3/I€HCTBHIO
napoB OcH3uHA H (opmanbaeruga. JKUBOTHBIEC KOH-
TPOJILHOM IPYIIIBI HAXOIUIUCH B 3aTPABOYHBIX KaMepax
W UM MOJaBajlu OOBIYHBIM BO3JYX KPYIJIOCYTOYHO.
3aTpaBKy JKCIEPUMEHTANbHON T'PYIIbl OCYLIECT-
BIISIIA KPYIJIOCYTOYHO, B TeUEHUE BCEi OEpEMEHHOCTH
KHUBOTHBIX. KOHLIEHTpanus XMUMHUYECKUX BEILIECTB
MoAIep>KUBajIach Ha YPOBHE MPEIesIbHO JTOMYCTUMOMN
konuentpanuu (ITIJK) nns armochepnoro Bo3ayxa
HaceJIeHHBIX MecT: OeH3uH — 100 mr/m*, popmanb-
nerug — 0,035 mr/m3.

UeocTH KpbIC JeKalbLIUHUPOBaIU B TeueHue 30
cytok B 10% pacTtBOope MypaBbuHOI KuciaoTsl Ha 10%
pactBope 3a0ydepennoro popmanuna [6]. [Tocne obe-

3BOKMBAHHS MaTepHaja B 0aTrapee CIHUPTOB BOCXO-
Ismiedl KOHIEHTPanuy (3TAHOJN — KOHI[EHTPAILUS OT
70 mo 100% — abCOMIOTHOTO) 3aJUBANN B HapapuH
mo obmenpuHATOH MeToauke. C MOMOIIBI0 POTOPHOTO
mukporoma mapku LEICA RM 2145 (LEICA, Tep-
MaHWs1) OBUTH N3TOTOBJICHBI THCTOJIOTHICCKHE CPE3HI TOM-
muHON 5—8 MkM. Cpe3bl OKpannBaIu reMaTOKCUITNHOM
¥ J03WHOM H MUKPOPYKCHHOM 10 MeToay Ban-I'm3oHa
(Capxucos JI. C., ITepos FO. JI., 1996). Oxpamennsie
Cpe3bl U3ydalid U GpororpadupoBaliv MPH MOMOIIH CBe-
ToBOoTo MHKpOockona Mapku AXIO IMAGER-Z1 (CARL
ZEISS, T'epmanmus).

Pesyabrarsl uccjie10BaHU

Mopghonocuueckoe uccredosanue 3y0HbIX 3a4AMKO8
KpbICAM, POOUBUIUXCS OM KPLIC KOHMPOIbHOU 2PYNNbl
nocie ompasienus SKOMOKCUKAHMAMU.

B xoHTponBHOI Tpyme Kpbic Habmonamach Mopdo-
JoTHYEecKass KapTHHA HOPMAJBHOTO THCTOTEHE3a 3y0a
Ha TIO3JIHEH CTaanu pa3BUTHs. B cocTaBe 3auarka 3yda
MOKHO OBLIO PacCMOTPETH CIEAYIONIHE KOMIIOHCHTHI:
AMANBIPOAYIUPYIONAE KICTKH — aMeJI0o0IacTHl,
KOTOpBIE paclojiarajlinch CHapyXH B CTPOTO YIOPs-
JOYEHHOM CIUTOIIHOM pAny. DTO OBUIM MpU3MaTHUe-
CKHE KJICTKH C YETKOW MoJsipHOU nuddepeHpoBKoi
(oBaJBHBIC sIpa PacIONAralvuCh Ha aTMKATHHOM KOHIIE
KieTkr). Ha Ga3zanpHOM KOHIE ameso0JacTOB BeIpada-
THIBAIOTCS DMaJICBBIC IPU3MBI, OHH XOPOIIO IPOCMATPH-
BaIOTCS IIPH OONBIIOM YBEINICHUN MUKPOCKOTIA. DMalb
3y0a B BHJE SIPKO OKpAIICHHONW TOMOTEHHOW pPOBHOM
30HBI JIe)KaJia MoJ amenobmacTaMu. Jlanee BBISBIISICS
JICHTHH — CIICIYIOIINH, TaKke OeCKIIETOYHBIHN, HO Ooee
IIAPOKUN U OTIIMYAIOLIHIICS IO OKPACKE CBETIBIN CIIOM.
['myGsxe nexxanu NEHTHHIPOAYIHUPYIOMINE KICTKH —
OJIOHTOOJIACTBI WJIM JCHTHHOOIACTBI — OTPOCTYATHIE
BBICOKHE TIPU3MATHIECKIE KICTKH C PE3KO BEIPAKEHHON
MoJISIpHOM T (HEPEHITUPOBKO#, 00pa3yONIUe CILUIONTHYO
30HY TIOJT IEHTHHOM (pHC. 1).

Ha anmkanbsHOM KOHIIE OHM HMEIOT OTPOCTKH, Uepe3
KOTOpBIC TPOUCXOINUT CEKPEINsI OPTAHNICCKUX U MIHE-
paNbHBIX BEMIECTB, N 00pa3yeTcs NPEACHTHH U ICHTHH.
CekperT BBIICTICTCS MTyTEM SK30IIUTO3a B IIPOCTPAHCTBO
MEXy OJOHTOOJacTaMHu M amesiodiactaMu. BeposiTHo,
B 3aBHCHMOCTH OT IEPHOJAa THCTOTEHE3a y OTACIBHBIX
3yOHBIX 3a9aTKOB TOJIIMHA YMAaJeBOTO W ACHTHHOBOTO
CIIOEB BapbHpOBaJia, HO HA BCEX yJacTKax ObLIa OJIHA-
KOBO POBHOW Ha MPOTSKEHUU. Bcs BHYTpEeHHAS 4acTh
3y0a — 3yOHOI cocoueKk — phIXJias BOJIOKHUCTAS COe-
IUHUTENbHAs TKaHb, COJIepiKallas MHOTOUHCICHHBIC
COCYIIBI, HEpBBI U (popMHPYIOIIAs MyIbITy opraHa. Bokpyr
3a4aTKa BCTPEUAINCH OCTATKH HAPY)KHETO dMalleBOTO
SUUTENNS U IIyJIBIIBI YMAJIIEBOTO OpraHa (Jaromei KyTH-
KyJIy 9MaJn), @ HHOT/Ia U SIHUTEIHH 3yOHOH IITaCTHHKH.

Mopdghonocuueckoe uccredosanue 3y0HbIX 3a4AMKO8
KpbICAM, POOUBUIUXCS OM KPbIC ONbIMHOU 2pYynnbl
(ompagnenue 3KOMOKCUKAHMAMIU)
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B cTpykType 3yOHBIX 3a9aTKOB KPBICST MOCIIE OTPaB-
JICHUS MaTepeil IKOTOKCHKaHTaM1 00HapYKUBAIIICH MOP-
(homornueckue N3MEeHeHUs. B myibIie opMupyromuxcs
3yOHBIX 3a9aTKOB BEIABISUIOCH 3aMETHOE PAaCIINpEHUE
MPOCBETa MOYTH BCEX KPOBEHOCHBIX COCYHOB, C BBIpa-
KCHHBIM KPOBCHAIIOJHEHUEM, C BBIXOIOM H3 COCYIOB
(hOpMEHHBIX AJIEMEHTOB KpOBH (puc. 2). X0Opomio mpo-
cMaTpuBaiachk JAedopManus psaa oJ0HTOOIACTHYECKIX
KJIETOK BCIICACTBHUE Pa3pyIICHUS OTACIBHBIX OIOHTO-
6macToB. BeposTHO, M3-3a 3TOTO BO MHOTHX y9acTKax
HaOIroJICs TTOTUMOP(GHU3M KIIETOK JIAHHOTO CJIOS.

[Ipu GonbmUX yBETWUCHUSIX MHKPOCKOMA CpeIu
ne(OpMUPOBAHHBIX OJOHTOOJIACTOB ONPEICISINCH
KJIETKH C PU3HAKAMU BBIPAKEHHOW BaKyOJIbHOM JHC-
Tpo(UH MHUTOIIA3MBI BIUIOTH 10 KOJJITUKBAI[HOHHOTO
HEKpPO3a, TO €CTh 0 THOCIH KJIETOK CO CMOPIIMBAHIEM

simep. Ha aToM e pucyHKe XOpOIIo BHICH BBIPa>KEHHBIHN
MEePUBACKYISIPHEII OTEK BOKPYT OTACIBHBIX KPOBE-
HOCHBIX KaIMJIISAPOB, @ TAKKE OTEK CTPOMBI IYIBIIBI
3yOHOTO 3ayaTKa.

TBepapie TKaHU 3yOHBIX 3aU4aTKOB B Pa3HBIX yJacTKax
“Menu cBor ocobeHHoCTH. CIIo¥ MpeIeHTHHA, KOTOPBIH
CHHTE3HPYETCsl OJOHTOOIACTAMH, BBIIEISIICS HE ¥ BCEX
3yOHBIX 3a9aTKOB OTIeTINBO. CI0if AEHTHHA O TOJIIIHE
OBLT MECTaM1 HEpaBHOMEPHBIM. MecTaMu OIpeieNsioch
YepeoBaHNE ONTHYCCKU CBETIBIX M TEMHBIX yUaCTKOB
JCHTUHA, BEPOSTHO 3TO OBIT Pe3yNIbTaT HEPaBHOMEPHOTO
OTJIO’KEHMSI COJIeH KaJbIlns B JEHTHHE. Takoe HepaBHO-
MEpPHOE BOCTIPUSTHE KPaCUTENeH pa3BUBAIOIIETOCS JICH-
THHA MHOTIA JOCTAaTOYHO YETKO YepeoBaIoCh U OTMeUa-
JIOCHh Ha BCEM €T0 MPOTSDKEHUH. J[eHTHHHBIC KaHAIbIIbI
TIPH 5TOM OBLITH PACIINPEHEL.

Puc. 1. Cmpykmypa 3y6H020 3a4amKa KpbiCbl KOHMPObHOU 2pynnbl

1) OKpacka 2eMamoKCUUHOM U 303UHOM. 1 — OeHMUH; 2 — 3Masb; 3 — amesnobaacmel; 4 — npomexxymoyHsil c100 3numernus;
5 — nynena smanegoz2o opzaHa. OKpacka 2eMamokCcu/IUHOM U 303UHOM. 2) OKpacka 2eMamoKCUIUHOM U 303UHOM. 1 — amesnobnacmel;
2 — smanesvle npusmsl. 3) Okpacka no memoody BaH-lusoHa. 1 — 3mans; 2 — 0eHmuH; 3 — o0oHmMobaacmel; 4 — nynena 3yba

Fig. 1. The structure of the tooth germ of the rat of the control group

Staining with hematoxylin and eosin. 1 — dentin; 2 — enamel; 3 — ameloblasts;4 — intermediate layer of the epithelium; 5 — pulp
of the enamel organ. Stained with hematoxylin and eosin. 2) Staining with hematoxylin and eosin. 1 — ameloblasts; 2 - enamel
prisms. 3) Coloring according to the Van Gieson method. 1 — enamel; 2 — dentine; 3 — odontoblasts; 4 — tooth pulp

Puc. 2. Cmpykmypa 3y6H020 3a4amka KpbiCbl 0nblmHoU 2pynnbi

1) PacwupeHue KkpogeHOCHbIX cocy008 (1) 8 nysbne 3y6HO20 COCOYKA (2), UX KPOBEHANOJIHEHUE KPbiCbl NOC/IE OMPAssIeHUs SKOMOKCUKAHMOM.

3 — odoHmobnacmel; 4 — deHmuH. OKpacka 2eMamoKcUIUHOM U 303UHoM. Y8en.X200. 2) Cmpykmypa 3y6H020 3a4amKa KpbiCbl NOC/Ie 0OmpasieHus
SKOMOKCUKAHMOM. 1 — KpO8eHanoIHeHHbIU KpOB8eHOCH®bIU COCyO; 2 — NepusdacKy/ApHbIl omek; 3 — omek cmpoMbl Nysbnbl; 4 — 000HMOobaACMbI;
5 — 0eHmuH; 6 — 3Hamenobaacmel; 7 — nepuodoHm,; cmpeskol (|) ykasaHsl no2ubarouwjue 000HMobaacmel o cMopuwjeHHuIMuU A0pamu. OKpacka
2eMamOoKCUTUHOM U 303UHOM. Yaen. x400. 3) 1 nynbna 3y6Ho20 3a4amkd; 2 — 000HmMobaacmel; 3 — 0eHMUH; 4 — nepuodoHm;

5 — aneseonapHas kocms; cmpeskol (|) ykasaHa HepagHoMepHOCMb OKpawueaHus deHmuHa. OKpacka 2eMamoKkCcuIuUHOM U 303uHoMm. Yaeesn. Xx100

Fig. 2. The structure of the tooth germ of the rat of the experimental group

1) Expansion of blood vessels (1) in the pulp of the dental papilla (2), their blood supply to the rat after poisoning with an ecotoxicant. 3 — odontoblasts;
4 - dentin. Stained with hematoxylin and eosin. Zoom x200. 2) The structure of the tooth germ of a rat after poisoning with an ecotoxicant. 1 - blood-
filled blood vessel; 2 - perivascular edema; 3 — swelling of the stroma of the pulp; 4 — odontoblasts; 5 — dentin; 6 — enameloblasts; 7 — periodontal;
arrow () indicates dying odontoblasts with shriveled nuclei. Stained with hematoxylin and eosin. Zoom x400. 3) 1 dental germ pulp; 2 - odontoblasts;
3 - dentin; 4 - periodontal; 5 - alveolar bone; the arrow (|) indicates uneven staining of the dentin. Stained with hematoxylin and eosin. Zoom x100
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Puc. 3. Cmpykmypa 3y6H020 3a4amKa KpbICbl NOC/IE OMPAe/IeHUs SKOMOKCUKAHMOM

1) 1 nynena 3y6Hozo 3ayamka; 2 — 00oHMobacmel; 3 — deHMUH; cmpesnkol (|) yKasaHa KoHeYHAs 3Mae; 4 — 8mopuyHas (NpusMeHHas)
3Mane; 5 — nepuodoHm; 6 — anbBeOAPHAA KOCMb; 7 — KpOBEHOCH®bIU cocyd. OKpacka 2eMamoKCUUHOM U 303uHoMm. Yeen. x100. 2) 1 nysbna
3y6H020 3a4amka; 2 — 000HMobacmel; 3 — OeHMUH; cmpesikol (|) ykasaHa HayanbHas 3Masb; 4 — emMopuvyHas (Npu3mMeHHAsA) SMans;

5 — KoHe4Hasa s3mane; 6 — amenobaacmel; 7 — nepuodoHm; 8 — 3amMypo8aHHbIe y4acmku 8mopuydHou s3manu. OKpacka 2eMamoKcUuIuHOM
u 303uHOM. Yges. x200. 3) 1 — 8mopuyHas smasv; 2 — KOHeYHAA SMasb; cmpenkol (|) ykasaHel paspywarowuecs amenobaacmel; 3 — nepuodoHm;
4 — 3amMypoB8aHHbIe y4acmKu 8mopuyHoU 3Manu; 5 — aneeeonapHas kocmoe. OKpAacka 2eMamoKCUIUHOM U 303UHOM. Yees. x400

Fig. 3. The structure of the tooth germ of a rat after poisoning with an ecotoxicant

1 - dental germ pulp; 2 — odontoblasts; 3 - dentin; the arrow (|) indicates the final enamel; 4 - secondary (prismatic) enamel; 5 — periodontal;
6 — alveolar bone; 7 - blood vessel. Stained with hematoxylin and eosin. Zoom x100. 2) 1 dental germ pulp; 2 — odontoblasts; 3 - dentin; the
arrow (|) indicates the initial enamel; 4 - secondary (prismatic) enamel; 5 - final enamel; 6 — ameloblasts; 7 — periodontal; 8 — immured areas
of secondary enamel. Stained with hematoxylin and eosin. Zoom x200. 3) 1 - secondary enamel; 2 — final enamel; arrow (|) indicates collapsing
ameloblasts; 3 - periodontal; 4 - immured areas of secondary enamel; 5 — alveolar bone. Stained with hematoxylin and eosin. Zoom x400

Puc. 4. Cmpykmypa 3y6H020 3a4amKa KpbICbl NOC/IE OMPABIEHUS SKOMOKCUKAHMOM

1) 1 — 0eHmuH; 2 — amanw; cmpeskoli (|) ykazaHo omcymcmeue ocmeobsacmos; 3 — nepuo0oHmM; 4 — 3amMypo8aHHble y4acmKu 8mopuyHoU
amanu; 5 — anveeonapHaa kocme. Okpacka no BaH-Tu3oHy. Yeen. x400. 2) 1 — nynena; 2 — 0o0oHmMobaacmel; 3 — 0eHMuUH; 4 — 3marns;
5 — amenobnacmel; 6 — nepuodoHm; 7 — anbBeOIAPHAs KOCMb; 8 — KposeHanosiHeHHble cocyobl. Okpacka no BaH-lu3oHy. Yeesn. x100

Fig. 4. The structure of the tooth germ of a rat after poisoning with an ecotoxicant

1) 1 - dentin; 2 — enamel; arrow () indicates the absence of osteoblasts; 3 — periodontal; 4 - immured areas of secondary
enamel; 5 - alveolar bone. Coloring according to Van Gieson. Zoom x400. 2) 1 - pulp; 2 - odontoblasts; 3 — dentin; 4 — enamel;
5 —ameloblasts; 6 — periodontal; 7 - alveolar bone; 8 - blood-filled vessels. Coloring according to Van Gieson. Zoom x100

BrisgBnsnuchs NpU3HAKU HAPYLICHUS 3TANoB (Gopmu-
POBaHMsI HMANIEBBIX CI0EB (puUc. 3). DManeBo-IeHTUHHAS
JIUHUS BO MHOTHX 3yOHBIX 3a4aTkaxX OblIa HEPOBHOM.
B oTnenpHBIX ydyacTkax Ha clioe NMEPBUYHON Oecrpus-
MEHHOI (9MaJjii) BUAHEICS HEPOBHBIN CJIOW MPU3MEHHOM
sManu (BTOPUYHOIT), a CBEpXy — HEPOBHBIII CII0N HEOA-
HOPOAHOHN MO MJIOTHOCTH KOHEUHOH sMmanu (Oecrmpus-
MEHHO).

[Ipn OonBmIMX YyBENHMYCHUSIX MUKPOCKOMa OBLIO
BHJIHO, YTO B OTJCJIBHBIX y4acTKaX He3peasi BTOpUYHAs
(mpusmMeHHas) SMalb B BHJIE HEOOJBIIMX MO pasMepam
OCTPOBKOB OCTaBajlaChb 3aMYpPOBaHHON B KOHEYHOMU
IMaIn.

B npyrux ydacTkax BBISIBISUINCH NPU3HAKH BBIpa-
KEHHO neopMaIiy 1 pa3pyIieHus cI0sl aMeI00IacToB.
B »Tux 30HaxX Cc0if KOHEYHOH 3Manu ObUT HEPOBHBIN U
HEOJHOPOAHBINA. MecTamu onpezaensiiachk nponudepupy-
IOIIHE KIETKU, CMEIIUBAIUCH C KIICTKAMU ME3CHXHMAaJIb-

HOT'O MMPOUCXOKICHU S, KOTOPBIC BBIABIAINCH HA I'PAHULIC
C MEePUOAOHTOM H ¢ (hopMUpYIOLIEHCS aTbBEOIIPHON
KOCThI0. B Takmx ydacTKax, BEPOsITHO, U HapyllaJlnuChb
IpoIIeCcChl 00pa30BaHMs KOCTHOM TKaHU, 8 UMEHHO 0aIoK
ajbpBeolsipHoii kocTH (puc. 4). Ha puc. 4 (1, 2) otmeua-
€TCs OTCYTCTBHE, BEPOATHO, BCJICACTBUEC pa3pylICHU,
0CTE00JACTUYECKUX KJIETOK Ha KOCTHBIX Oankax ¢op-
MUPYIOILEUCS KOCTH.

OOBIYHO IPH HOPMAJIBHO MPOTEKAIOIIEM Ipolecce
OCTeOreHe3a yIINHEHHOH (opMBI 0cTe06IacThI B BUE
LEMOYKH OKANMIIAIOT BCE KOCTHBIE OaJIKU allbBEOJIIPHOMA
koctu. Ha puc. 4 (2) moka3zaHa U BbIpakKeHHasi HEPOB-
HOCTb OMaJIM, TAKXKC CBUACTCIILCTBYIOIIAsl O HAPYIICHUN
mpoueccoB 3Maneodpazosanus. Hecmorps Ha To, 4TO
KPOBEHOCHBIE COCY/IbI B IEPHOAOHTE OBLIN PACIIUPEHBI
U KPOBEHAMOJHEHBI, a 0OJOHTOONACTHI UMENH JUCTPO-
¢uueckue M3MEHEHUs, BCTPEUATUCh TaKKe 3yOHbIE
3a4aTKu, B KOTOPbBIX OCTaJbHBIC 3JICMCHTLIL OBITH C
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THUIWYHBIM CTPOCHUEM. JTO OTHOCHUTCS K IyJbIIE, ACH-
THHY, SMaJIecBOMY CJIO0, CJIOF0 3HaMeI001acTOB, IEPH-
OJIOHTAJILHOM CBS3KE.

BopIBOABI

Takum oOpa3oM, mociie OTpaBJICHUSI OEPEMEHHBIX
KPBIC SKOTOKCUKAHTaMH Ha THCTOJOTHYECKHUX Tpera-
parax 4emrocTe y pOAMBIIUXCS KPBICST BBISBISIIOCH
HapylIeHHE MPOIECCOB TMCTOreHe3a OOJBITNHCTBA
3yOHBIX 3aUaTKOB ¥ U3BMEHEHHUE CTPYKTYPBI OKOJIO3YOHBIX
TKaHeW. B anuTennu CIu3ucTol NeCceH ONpeaessIuCh
MPU3HAKK JUCTPOPUIESCKUX M3MEHEHHH, BIUIOTH JO
pa3pymieHus KJIETOK; B COCANHUTEIbHOTKAHHON TIIa-

CTHHKE CJIM3HCTOMN JIECHBI, B IIEPHOIOHTE U B 30HE POp-
MHUPOBaHUSI aJIbBEOJSIPHOI KOCTH ONPEACISUIHCh MTPH-
3HAaKH BOCHAJMTEIbHBIX SIBJCHHUI B BUJE KICTOYHBIX
MHOUIBTpAHMNA ¥ HAPYIICHUS KPOBOOOPAIICHUS B BUJIC
pacuIupeHus MPOCBETOB U KPOBEHAIOIHEHHUSI COCYIIOB.
B o0iracTn 3yOHBIX 3a4aTKOB MPOSIBISIIMCH JIECTPYK-
THBHBIC N3MEHEHUS OJI0HTOOIACTOB M SHAMEIIO0IaCTOB,
4TO, BEPOSITHO, SIBUIOCH OJHOM W3 MPUYHH HAPYILICHHS
[IPOIIECCOB JACHTHHOTCHE3a 1 IMaeo0pa3oBaHusl, BbIpa-
KAFOIUXCS B HEOJHOPOIHOCTH (HOPMHUPOBAHHUS CIOCB
JICHTHHA U dMaJIi. DTO MOATBEPIKAAET TOKCHIESCKOE BITH-
STHME 9KOTOKCHKAHTOB Ha 3a4aTKH 3y0OB J1a00OpaTOPHBIX
KHBOTHBIX.
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