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Cd is toxic at very low levels and has acute and chronic effects on health. Cd has a long biological half-life in hu-
mans — for 17-30 years.

The spectrum of toxic effects of cadmium is quite wide and depends on the exposure. The main ways of getting
cadmium into the human body are inhalation and oral. Cigarette smoke is also a significant source of getting this
metal to the body. The content of cadmium in the blood of smokers is 2-3 times higher than that of non-smokers.

Accumulation of cadmium compounds in tissues of different organs has significant differences and depends on
the type of compound, dose and duration of exposure.

The influence of cadmium on the cardiovascular system is highlighted in many studies. The cardiovascular system
is indicated as a new target for toxic cadmium effects. In epidemiological studies, a relationship was established
between mortality from cardiovascular disease and low-dose cadmium intoxication. Elevated levels of cadmium in
the body are associated with an increased risk of stroke and heart failure, peripheral arterial disease, myocardial
infarction, cerebrovascular pathology.

A group of Chinese scientists has suggested that the effects of cadmium and arsenic during pregnancy in women
can be a significant risk factor for congenital heart defects in the offspring.

Cadmium intoxication is associated with an increased risk of developing heart rhythm disorders in children.

The combined effect of X-rays, cadmium and lead salts causes an increase in the vascular index in the arteries
of the heart, as well as thickening of the walls of the aorta, which indicates the development of arterial sclerosis.
In conditions of the cadmium intoxication, this process accelerates mainly in vessels of small caliber. Data on the
effects of various forms of cadmium on morphological changes in the heart in the prenatal ontogenesis are frag-
mented and illuminated, requiring a more detailed study.

The purpose of the study is to analyze scientific literature data concerning morphogenetic changes in the heart
in prenatal ontogenesis under the influence of cadmium compounds.

The influence of cadmium in prenatal ontogenesis has a teratogenic character. Studies have also shown a grow-
ing correlation between maternal Cd exposure and limited fetal growth. Heavy metals have a significant negative
impact on the cardiovascular system of a human, worsen the course of cardiovascular disease. The heart and ves-
sels are target organs of cadmium intoxication. Cadmium intoxication during pregnancy may be associated with
congenital malformations of the heart and blood vessels. The question of the influence of cadmium compounds on

the embryogenesis of the heart is practically not elucidated.
In connection with the above-mentioned study of the effects of cadmium compounds on the development of the

heart in the prenatal period is relevant.

Key words: cadmium, heavy metals, embryogenesis, heart, experiment.

DOI 10.29254/2077-4214-2018-1-2-143-35-38
YOK 612.31:616-008.87-93:613.9

Ocmposckas C. C.

PeyeHzeHm — npogp. binaw C. M.
Cratra Hagiwna 29.03.2018 poKy

MWKPOBEMOM POTOBOI NONOCTU U 340POBbE YENTOBEKA

Y « JHenponeTpoBcKaa meauLUHCKaa akagemua M3 YkpauHbi» (r. AHenp)

CBA3b Ny6AMKauMmM C NAAHOBbIMM HAy4YHO-UCCAe-
AoBaTeNbCcKMMMU pabotamu. JaHHaa paboTta aBnsetcA
dparmeHTOM Hay4yHoOM TemMbl Kadegpbl «Passutne u
Mopd0o-PpyHKLMOHANBHOE COCTOAHME OPraHOB M TKaHEWN
3KCMEePUMEHTA/IbHBIX XMBOTHbIX U NtoAel B HOpMme, B
OHTOreHese nog, BAnAHMEM BHeLHMX dpakTopos», Ne ro-
cydapcTBeHHoM permnctpaymm 0111U009598.

MUKpoOpraHn3mbl, 06HapyKeHHble B POTOBOM NO-
JIOCTU YeNioBEKa, HA3bIBAIOTCA OpasibHOM MUKpodo-
poii, nepopanbHO MUKPOBMOTON UKW MepopasbHbIM
MUKPOBMOMOM. TEPMUH «MUKPOBUOMY» NpeanoxkeH L.
Nepepbeprom «ana 0603HaYEHUA 3KONOTMUYECKOTO CO-
obLecTBa KOMMEHCANbHbIX, CUMBUOTUYECKMX U NaTo-
FeHHbIX MUKPOOPraHM3MOB, KOTopble ByKBanbHO Mpo-
HW3bIBAIOT MPOCTPAHCTBO M MOYTU UFHOPUPYIOTCA KaK

s.ostr2018@gmail.com

OETEPMUHAHTbI 340p0BbA UAM bonesHen» [1]. TepmuH
«MWUKPOBMOM» BblN BKIOYEH B NPOEKT «YesoBeyeckuit
MUKPOBMOM», MOCKOIbKY NMOHUMaHMe 340poBbA U 60-
JIe3HeN YesioBeKa HEBO3MOXKHO 6e3 MOoNHOM WUAEHTU-
dUKaLMM KONTEKTUBHOTO MUKPOBMOMa YenoBeyeckoro
OpraHunsma B LLeJIoM, B TOM YMcae MAeHTUPUKALLMN Han-
6onee pacnpocTpaHeHHbIX OpasibHbIX TAKCOHOB [2].
MuKpoOopraH1M3mbl, KOJIOHU3UPYOLWME OAHY 06-
J1acTb NOMIOCTU PTa, UMEIOT 3HAUUTE/IbHYH BEPOATHOCTb
pacnpocTpaHeHns Ha CMEXHble 3NuTennasnbHble Mno-
BepXHOCTU. NoKa3aHo, YTO MUKPOOPraHM3Mbl U3 POTO-
BOW NO/IOCTU BbI3bIBAOT pAd MHPEKLMOHHbIX 3aboneBa-
HUWI, BKNKOYAN Kapuec, NepuogoHTUT, SHAOAOHTMYECKME
(KopHeBble) NHPEKLMM, aNlbBEONAPHbIN OCTUT U TOH3U-
UT. HakonieHre opanbHbIx 6aKTepuUii CBA3aHHO TaKXke
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C UenblM pAAOM CUCTEMHbIX 3abonesaHuM, BKAOYAA
cepaeyHo-cocyamuctole [3], uHcynsT [4], npexpespe-
MeHHble pogbl [5], amabeTt [6] n nHeBMOHMIO [7].

M3BECTHO TaKMKe, 4YTO pas3vyHble MUKPOBMOMBI
MMeIoT pellatolLiee 3HaYeHne A1A CTPYKTYPHbIX, UMMY-
HOJIOTMYECKUX U MeTabonnyeckux GyHKLUN B OpraHus-
Me YesioBeKa [8], ABNATCA KAOYEBbIMU A8 340P0BbA
M MOTYT 6bITb 06HapPYKEHbI B TOM YMC/E B MONOCTU PTa,
roe obecneymBaeTcAa MAaeasbHoe MecToobuTaHue ans
MUKpob6oB. BonbwKnHCcTBO, M3 nNpubamsuTensHo 1000
BMOB OpanbHbIX 6AaKTEPUIA, KOTOPblE BbIAN NAEHTUDK-
LMpOBaHbl A0 CMX MOP, CYMTAOTCA KOMMEHCANbHbIMU,
T.e. HE BbI3bIBAOT HUKAKMX MATONOTMYECKUX ABAEHUMN.
OHM COBMECTHO C XO3IMHOM BbIMOJIHAOT ONpeaeseH-
Hble OYHKLUMM B GOPMMPOBAHMM MMMYHHOTO OTBETA,
3alUMLWAOT OT MOBPEXAEHUA SNUTENINA/IbHbIE KAETKU
M NOAABAAOT POCT MATOFEHHbIX MUKpPOOpraHn3mos [9].
Mporpecc nocneaHnx AecATUNETUIN B TEXHONOTUAX CeK-
BEHWPOBaHUA (onpeaeneHus aMUHOKUCIAOTHOW Wau
HyKneoTuaHol nocnegosatensHoct HK n PHK) BbI-
ABUA reTeporeHHoe pacnpegeneHve 6akTepuanbHbIX
TaKCOHOB B poTtoBoi nonoctu [10,11]. Kaxablii yeno-
BEYECKUI pOT 06/13a4aeT YHUKaNbHbIM BaKTepMaibHbIM
pasHoobpasvem, COCTOSLMM B CpeaHeM NpPUMepHO
13 150 6akTepuranbHbIX TakcoHoB [12]. MpumepHo 280
b6aKTepManbHbIX BUAOB M3 POTOBOM NONOCTM Bblan
NMAEHTUPULMPOBAHDI C MOMOLLBID MONEKYNAPHbBIX Me-
TOZ0B, B OCHOBHOM, C UCMO/1b30BaHWEM UCCNEAOBAHUM
KNOHMPOBaHMA Ha ocHoBe reHoB 16S pPHK [11,13,14].

B Karkoom coobuectBe MUKPOOPraHU3MOB MOTYT
CyLLeCTBOBATb KaK KOHKYpPeHLMA, Tak M B3aMMOCBA3b,
No3ToMy McCnefoBaHMA MUKPOBMOMA AONKHbI BKAO-
YyaTb rNyboKoe 3HaHWEe MOJNEKYNAPHbIX MEXaHW3MOB,
NOAAEPKUBAIOLLMX €70 CIOXKHYIO CeTb GYHKLUNNA. «A3bIK
B3aMMOLENCTBUIM» XO3AUH-MUKPOHMOM Heobxoammo
NAEHTUPULMPOBATb KONNYECTBEHHO U GYHKLMOHANBHO
[15,16].

C 0CO3HaHWEM TOrO, YTO MO CYLLECTBY BCE MOBEPXHO-
CTU NIOAEN, KUBOTHbIX, PAacTEHUI U HeoAyLIEeBAEHHbIX
npegMeToB, KOTOpble UMEIOT BO3AYLWHbIE UAN BOAHbIE
rPaHWULbI, MOKPbITbl CAOXHBIMW MWKPOBHbIMKU  BUNO-
naeHKaMn, MMKPOBMONOrM NePeopMeHTUPOBANNUCL HA
n3yyeHme MUKPObHbIX coobluects [17]. Tenepb npu3Ha-
HO, YTO Kapuec, NePUOLOHTUT, OTUT U Apyrue NHPeKLMm
BbI3bIBAOTCA CMMBMO30M OpraHn3moB B buonseHke, a
He ogHWMM natoreHom [18]. 3T AaHHble cornacytoTca
C MNONOMEHUAMM NpoeKkTa «MuKpobuoma yenoseka»
[19,20] o Tom, 4TO HeobxoaMMa naeHTUdUKALMA BCEX
OCHOBHbIX OpPraHM3MOB, BXOAALMX B COCTAaB YesoBeye-

CKOro MUKpOBMOMA, ANA MOJHOFO NOHUMAHWA 340pPO-
BbA 1 6oNe3Hel YeNoBeKa U YTO AO/KHbI BbITb MHCTPY-
MEHTbI 4/1A 3TOW MAeHTUPUKaunu.

OnpeaeneHbl MHOFOYUC/IEHHbIE BUOCUHTETUYECKME
reHbl, CBA3aHHble C MMKPOBMOMOM YenoBeKa, KoTopble
KOAMPYIOT OCHOBHble MeTaboiMyeckne Knaccbl nenTua-
HbIX Manblx monekyn (PSM) [21]. OHM MMEIOT MHOMKe-
CTBO BMonornyeckmx GyHKLUMM, BKAOYAs aHTMBAKTepu-
afbHble U MMMyHOMoAyAupytowme [22]. AKTUBHOCTb
QHTAaroHWCTOB MeXay GaKTepuanbHbIMU BUAAMM, CBS-
3aHHbIMM C MUKPOOMOMOM 4YenoBeKa, onocpeayeTca
TakuMmn PSM Kak /NaHTMBMOTUKM, BaKTepuoUMUHbI ©
MWKPOLMHDBI, KOTOpble MOAAEP!KMBAIOT KAaK KOMMEH-
canbl, TaK M NaToreHbl, YTO6bl KOHKYPMPOBATb W yCTa-
HaB/AMBATb YCTOMYMBYIO KONOHU3aumto [21]. HeckonbKko
PSM, KoTopble onocpeaytoT aHTarOHUCTUYECKUE B3au-
MOZENCTBMA MeXAy DaKTepuammn B pOTOBOM MONOCTH,
BblAENEHbl U CTPYKTYPHO MAEHTUGUUMPOBAHLI, Takue
KaK MyTaHOOaKTWHbI [23], cannBapuumHbl [24], n npo-
Teasbl [25]. OaHAKO MexaHW3Mbl, KOTOPblE MHULMUPYIOT
6unocnHTe3 3TUX PSM B C/NOXHbIX B3aUMOAENCTBUAX XO-
3IMH-MUKPOBUOM in Vivo, NOKa HEM3BECTHbI. [oayYeHbI
OaHHble 0 cekpeuun PSM, cBA3aHHbIX C 6aKTepMaibHbI-
MW U301ATaMWU M3 POTOBOW NOSIOCTU, MPUHALNEKALLNX
K pogam Actinomyces, Fusobacterium, Lactobacillus,
Porphyromonas, Streptococcus u Veillonella, a Takxe
OaHHble in vitro opanbHbIXx BMONAEHOK, copepiKalLmx
6onee 100 Bupos GakTtepuii [26,27]. CpaBHUTE/bHbIE
nccnefioBaHUA METAareHOMUKUM U MeTaTPaHCKPUNTUKK
TOW e cucTeMbl BUONNEHKN NOATBEPANIN €€ TAKCOHO-
MMYeckoe 1 meTabosnyeckoe CXOACTBO C eCTECTBEHHbI-
MW OpasibHbIMK BronieHKkamu [12,26], 6narogaps yemy
BblsiBNieHbl PSM, KoTopble ABASAOTCA OMONOrMYECcKM aK-
TUBHbIMU COEAUHEHUAMM U UTPAIOT KKOYEBYIO PO/b B
nepesaye CUrHas0B He TONIbKO OT K/ETKM K KNeTKe, HO
M BO B3aMMOAENCTBUMN C X03iMHOM [28]. MonyyeHHble
pe3ynbTaTbl MOKA3bIBAOT C/IOXKHYO 3Kcnpeccuto PSM,
pONb KOTOPOM B 340pPOBbE YesI0BEKA MHTEHCUBHO MUC-
cnepyetca. Habniogaemoe guMHamuyeckoe n Buaocne-
umduyeckoe npomssoacTso PSM nopgpasymeBaeT mx
NMOTEHLMANbHYIO PO/Sb BO B3aMMOLEMNCTBUAX XO3AWUH-
MMKPOBMOM 1 MeXBUAOBbIX BaKTepuanbHbIX B3aUMO-
nencTemax. BbisBneHbl HemsBedaHHble PSM, co3spaH-
Hble NPeaCTaBUTENAMMU U3BECTHbIX KOMMEHCasIbHbIX U
naToreHHbIx 6akTepuii B nosioctu pTa [29].

ABTOpPbI LUUTUPYEMBIX UCCIeA0BaHMIA MONAratoT, YTo
3TW [aHHble 3aKNaAblBAOT OCHOBY AAA AanbHellwel
NaeHTUPUKALMKM, KnaccuduKaLmMmM U ONMMUCAHUA HOBbIX
rpynmn KAMHUYECKN N SKONOTUYECKN BaXKHbIX PSM.
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MIKPOBIOM POTOBOI NOPOXHWHU | 300POB’A NIOAUHU

OctposcbKa C. C.

Pe3tome. HaBogATbCA faHi Npo MiKpoHiom pOTOBOI MOPOXKHUHM IIOAMHMU, WO HEOBXiAHI ANA PO3YMiHHA 340pOB’A
i xBopob NoAnHM B LiIoMy. 32 AONOMOrO0 MONEKYNAAPHUX meToAiB 6yno iaeHTUudikoBaHo 61n3bKo 280 6akTepi-
aNbHUX BUAiB 3 POTOBOI NOPOXKHUHM, BU3HAYEHI YNCNEHHI CUHTETUYHI reHun, 38’a3aHi 3 Mikpobiomom ntoanHN. Bu-
AB/IEHO OCHOBHI MeTaboiuHi Knacu NenTMaHux manux monekyn (PSM), BB AKMX Ha 340Pp0B’A OANHU CbOTOAHI
iHTEHCMBHO AOCNIAXKYETbCA.

KntouoBi cnoBa: opanbHUIA MiKpobiom, MOIEKYNSPHI AOCAIANKEHHS.

MWKPOBEWMOM POTOBOW MONOCTU U 300POBLE YEJTIOBEKA

Octposckas C. C.

Pestome. MpuBogaTca AaHHble 0 MUKPOBMOMeE POTOBOM MOMOCTM YenoBEKa, HeobXoaMMble AA NOHUMAHUA
300poBbA M 6onesHen YenoBeKa B LesioM. C MOMOLLbIO MONEKYAAPHBIX MeTOA0B Bbl10 MAEHTUOULMPOBAHO OKONO
280 b6aKTepuranbHbIX BUAOB U3 POTOBOM MOMOCTH, onpeaeneHbl MHOFOYMUC/IEHHbIE CUHTETUYECKME FeHbl, CBA3AHHbIE
C MMKPOBMOMOM YenoBeKa. BbifiBfieHbl OCHOBHblE MeTabosiMyeckme Knaccbl NENTUAHbLIX Manbix Monekyn (PSM),
B/IMAHWE KOTOPbIX Ha 34,0POBbE NIIOAEN B HAaCToALLEe BPEMA MHTEHCUBHO UCC/IeayeTCs.

KntoueBble cnoBa: opasbHblii MMKPOOMOM, MONIEKYNSAPHbIE UCCEL0BaHMA.

MICROBIOME OF THE ORAL CAVITY AND HUMAN HEALTH

Ostrovska S. S.

Abstract. The above review of the literature cites the results of the study on the microbiome of the human
oral cavity. The term “microbiome” was proposed by D. Lederberg “to designate the ecological community of
commensal, symbiotic and pathogenic microorganisms that simply permeate the surrounding space. Understanding
of human health and diseases is impossible without full identification of the collective microbiome of the human
body as a whole, including identification and description of the phylogeny of the most common oral taxons. It is
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recognized that caries, periodontitis, otitis as well as many systemic diseases are caused by symbiosis of organisms
in the biofilm, and not by one pathogen. These data are consistent with the provisions of the project «Human
Microbiome» which considers that it is necessary to identify all the basic organisms that make up the human
microbiome and that there must be tools for this identification. Each human oral cavity has a unique bacterial
diversity, on average consisting of about 150 bacterial taxons. Approximately 280 bacterial species of the oral cavity
were identified by molecular methods, mainly using cloning studies based on 16S rRNA genes. It was shown that
in each community of microorganisms there can be both competition and interconnection, therefore research on
microbiome should include a deeper knowledge of the molecular mechanisms supporting its complex network
of functions. The «language of interactions» host-microbiome must be identified quantitatively and, ultimately,
characterized functionally. There have been identified numerous biosynthetic genes linked, inter alia, with human
oral microbiome, which encode the main metabolic classes of peptide small molecules (PSM). The obtained results
show the complex expression of PSM, whose role in human health and in the development of the disease is as
yet unknown and is currently being intensively studied. Several PSMs such as mutanobactins, salivaricines and
proteases that mediate antagonistic interactions between bacteria in the oral cavity are isolated and structurally
identified. However, the mechanisms that initiate the biosynthesis of these PSMs in the complex host-microbiome

in vivo interactions are unknown yet and are currently being intensively studied.

Key words: oral microbiome, molecular studies.
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AHATOMO-MOP®O/10TN4HI OCOBJ/IUBOCTI MNCTO- TA OPTAHOIEHE3Y
TPABHUX 3AN03

BAH3 YKkpaiHu « ByKOBUHCbKUI AepKaBHUA MegUUuHUA YHiBepcuTeT» (M. YepHiBui)

38’A30K ny6nikauii 3 nnaHOBMUMM HaAyKOBO-A0-
cnigHummn pobotamu. Pobota € pparmeHTOM naaHoBOI
KOMMJIEKCHOT HayKoBoi poboTn Kadeapu aHaTomii fto-
auvHu im. M. T. TypkeBuya i Kadpeapu aHaTomii, Tonorpa-
bivHOi aHaTOMIT Ta oNepaTUBHOI Xipyprii BYyKOBUHCbKOTO
Lep*KaBHOro MeaNYHOro yHiBepcuTeTy «3aKOHOMIpHOC-
Ti nepuHaTanbHOI aHaTomii Ta embpioTonorpadii. Bu-
3HaYeHHA CcTaTeBO-BiKOBMX 0cobanBocTel ByaoBM i To-
norpado-aHaTOMIYHWMX B33AEMOBIAHOWEHb OpraHis Ta
CTPYKTYpP B OHTOreHesi ntoamnHu» (Ne 01100003078).

Bctyn. 3axBOpHOBAaHHA OpPraHiB LJIYHKOBO-KULLKO-
Boro TpakTy (LLUKT) mAaBHO 3ailmatoTb MpoBigHe Micue
Y BMBYEHHI Cy4acHOi ractpoeHTeponorii. XXI cronitra —
Le Yyac BEIMKOMAacWTabHOro nporpecyBaHHA 3axBOpto-
BaHb TPaBHMX 3a/103, 30KpPEMa, NeYiHKKU, KOBYOBMBIA-
HUX WAAXIB Ta NiAWAYHKOBOI 3a103K. JaHa npobiema
TAKOX MOB’A3aHa i3 CTPIMKMM MOLIMPEHHAM renaTuTy,
NiKyBaHHA AKOTO € BKPaW CKNaAHUM i BUCHAXXANBUM ANA
opraHiamy ntoauHu. Bee Le HaWTOBXYE HAc Ha AOKNaa-
He BMBYEHHA FiCTO- Ta OpraHoreHe3y OCHOBHWX OpPraHiB
Ta 3an03 WKT [1,2,3,4].

B NOpOXKHWHY poTa BIAKPMBAKOTLCA BAXKAUBI KOM-
NMOHEHTU, AKI € HEBENUKI 33 po3mipom i 0BymoBAOOTbL
yCrillHMIA Npouec TpaB/ieHHA — rybHi, NnigHebiHHI, widHi
Ta A3MKOBI C/IMHHI 3a103M. Kpim Lboro, ocobamBoi yBaru
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3aCNYyroByOTb, TaK 3BaHi NPUBYLLHA, NiHMXKHbOLWENEN-
Ha M Nif’A3MKOBA CAIMHHI 331031, KOXKHA 3 AKUX MAE PAL,
0cobAnBoOCTEN.

Zimmermann (1927) Ta CaBuukasa (1970) nogatoTb
[OaHi, WO BMHMKHEHHA MPUBYLUHMX 33103 BigbYyBa€ETbCA
3 laTepasibHOI CTIHKM KyTa POTOBOI MOPOXKHUHU B AiNAH-
i Tl WiYHO-aNbBEONAPHOI KMLLeHi. PopmyBaHHIO BivHOT
CTIHKM Nepeaye YyTBOPEHHSA NPUBYLLHOI 60po3HK (sulcus
parotideus), ska B N04aNblUOMYy 3aMUKAETLCA B TPYOKY
B TOBLLi Me3eHXiMW. [laHe YyTBOPEHHS i € 3a4aTKOM MaWl-
6yTHbOI BUBIAHOI NpoToKkM (ductus paratideus) npusyLu-
HOI C/IMHHOI 3a5103K [5,6]. Bce Le Aae YiTKi OKpecneHHsn
OCHOBHMWX CTagin popmyBaHHA, Neplua 3 AKMX TPUBAE
BiZ, MOMEHTY 3aKNafKuM 40 5-ro micsua. 3an103UCTUiA 3a-
YaTOK Y BUIALI NaHLOra KNITUH (NepBUHHKUI) po3poc-
TAETHCA B HANPAMKY A0 30BHILUHbOrO C/yXOBOTO XOA4y i
[,3€ NOYATOK BTOPUHHUM TAXKaM.

Ha 3-my micaui embpioreHesy BigbysaeTbca nporpe-
CyBaHHA MpoLecy, Lo npeacrasneHo aAndepeHLuiaLieto
TpybOK napanenbHo 3 BUHWKHEHHAM HOBUX TAXIB, B
AKUX YTBOPIOKOTLCA TPYOKM. ICHYIOTb pisHi Teopii Wwono
$OopMyBaHHA NPOTOK CAMHHUX 33103 [7]. [eAki HayKkos-
Ui AOTPUMYIOTLCA AYMKM, WO NPOCBIT OPMYETLCA BHa-
CNiAOK rMbeni ueHTpanbHUX KAITUH. IHLWI € NPUXMUAbHU-
Kamu ifei npo Te, Lo YTBOPEHUIN NPOCTip € pe3yibTaTom
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