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TOW CUCTEMBI, @ UX COMOCTaBAEHME B AMHAMMKE, YTO AAET KNKOY K MOHUMAHUIO GU3MONOTUN U MOPPOSOTUM ITUX
OpraHoB B pa3Hble BO3PACTHbIE NMepuOoabl, @ TaKXKe NyTei pacnpoCcTPaHEHUA MHOTMX MaTO/I0MMYECKMX NMPOLLECCOB.
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SOME ASPECTS OF MORPHOLOGICAL PECULIARITIES OF THE CARDIOVASCULAR SYSTEM BEFORE AND AFTER
BIRTH

Kuzmenko Y. Y., Malikov A. V.

Abstract. The vascular system is one of the most characteristic derivatives of the mesenchyme. It is possible that
the endothelium of the vessels originates from a special vascular rudiment - an angioblast, the cells of which are
admixed with the mesenchyme. The first vessels appear in the mesenchyme of the extra-germinal parts - the yolk
sac, while in primates and humans also the chorion.

Later, the vessels appear in the very body of the embryo. Earlier, other vessels in the body of the embryo form
the heart, the aorta and the large veins. The heart begins to function extremely early, even when it is in the neck
of the embryo. Later, in parallel with the processes of its formation, it moves from the neck area downwards, into
the thoracic cavity. As for the heart itself, the most intensive changes occur in it in the first months of life, they are
associated with new circulatory conditions and new demands placed on the heart.

Comparing the vessels of the heart with the equilateral blood vessels of other organs, in particular the brain,
there is a characteristic feature — a sharp thickening of the intima in the pubertal period. It is believed that the
structural features of the circulatory system of the heart are one of the factors that can explain the greatest
incidence of coronary artery disease by sclerosing and thrombosis. Thus, the blood supply of the heart has a number
of differences from the blood supply of other organs. The basis of this fact is that the equal-caliber vessels of other
parts of the body have a different micro-scopic and architectonic structure.

Knowledge of the features of the structure and functions of the cardiovascular system in embryogenesis plays
an important role in resolving a wide range of clinical situations. Data of the anatomy of the heart and blood vessels
during the intrauterine period of development equips clinicians to fight diseases of this period and developmental
anomalies. It is in the embryonic period of development, when the embryo is particularly susceptible to the effects
of pathogenic factors of the environment, that signs characterizing the individual morphological and physiological
characteristics of the organism, its resistance to diseases, etc., are formed to varying degrees.

Thus, it is necessary not just to study embryogenesis data of the cardiovascular system, but to compare them
in dynamics. This gives the key to understanding the physiology and morphology of these organs in different age
periods, as well as the ways of spreading many pathological processes.
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3B’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMK poboTamu. Po6oTa BUKOHAHa 3rigHO TeMM Kade-
ApanbHoi HaykoBoi pobotn «MopdodyHKLiOHaNbHNIA
CTaH OpraHiB i TKAHWH eKCnepuMMeHTaNbHUX TBApPUH Ta
NIOANHW B OHTOreHesi B HOpMi Ta nig BN/JMBOM 30BHiLL-
HiX | BHYTPIWHIX YMHHUMKIB», N2 gepyKaBHOI peecTpaLil
0117U003181.

Bcryn. Ha cborogHi cnonykuv Kagmito i CBUHLIO €
OCHOBHOI YaCTKOK BAXKKUX MeTaniB, Wo ¢opmyoTb
€KONOTiYHY Kpu3y nnaHeTu. B 6ionoriyHmx cuctemax
MIrpyOTb BaXKKi MeTann, NecTMuuan, HiTpaTu i HITpUTU
Ta iHWi aHTponoreHHi 3abpyaHtoBayi. HeobxigHicTb pos-

PO6KM BCECTOPOHHLOTO B TOMY YMCAi TOKCUKOJIOFIYHOIO
QHaNi3y KOHKPETHOI PEYOBUHM YW CMONYKU, OAHUX BMIC-
Ty pe4yoBMHM B 06’€EKTaxX HABKOJIMLIHBOMO CepesoBMLLA
Ta Xap4yoBUX NPOAYKTaX aKTyasbHa AK ANA OPOCAUX TaK
i 4NA opraHi3amy, WO pPO3BMUBAETLCA. YKpaiHa — ue Kpai-
Ha 3 BUCOKMM PiBHEM HEraTUBHWUX €KO/IOMYHMX Hacnia-
KiB BUPOBHMYOT AisnbHOCTI, y 3B’A3KYy 3 unm npobsiema
OXOPOHW HABKONMULLUHBOTO CepefoBuLLa i NiKAyBaHHA
Npo CTaH 340pPOB’A Hace/NeHHA MPOMUCNOBUX PErioHiB
notpebye neployeprosoro supiweHHs [1,2,3,4,5]. Hu-
HILWHIO eKOOTIYHY CUTyaLito B YKpaiHi MOXHa oxapak-
Tepu3yBaTM AK Kpu3osy, WO ¢dopmyBasacAa NPOTArOm
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TPMBaNoro nepiogy Yepes HeEXTyBaHHA 06’ EKTUBHUX 3a-
KOHIB PO3BWUTKY i BiATBOPEHHA NMPUPOAHO-PECYPCHOro
KOMMIEKCY.

HalinowwmpeHiwmnmm TOKCMKAHTaMWU MPOMMUCIOBUX
perioHiB B YKpaiHi i y BCbOMy CBiTi € CBUHELLb, KaaMil
Ta iX CMONYKM, L0 LUMPOKO 3aCTOCOBYKOTbCA B MeTa-
NyYpPrivHii, meTanoobpobHiii, MalWwMHOBYAIBHIN, Ximiu-
Hi npomucnosocTi [6,7,8,9]. Bnane cnonyk Kagmito i
CBMHLLIO NPU3BOANTD A0 AYXKE CePNO3HUX HACNIAKIB AnA
300pOB’A NOAMHU, BKAKOYAKOUYM BaKKi 3aXBOPIHOBAHHA
penpoayKTUBHOI CUCTEMM, PO3BUTKY CepL.eBO-CYyAUH-
HOI cucTeMM, HUPOK i nereHb [10,11,12]. EkcnepumeH-
Ta/ibHe BUBYEHHA BM/IMBY HU3bKUX A03 aLLeTaTy CBMHLLIO
npu i301b0BaHOMY BBeZEHHI Ta B KOMbiHaUji 3 untpa-
TOM 3ani3a Ha KapgioreHes LLypiB NPOAEMOHCTPYBaso
KapAiOTOKCMYHICTb aueTaTy CBUHLIO, AKA NPOABAAIacA
Y 3MEHLUEHHi TOBLUMHM KOMMNAKTHOrO MioKapAaa CTiHKK
LWYHOYKIB Ccepus, BUTOHYEHHI MiXKLLYHOYKOBOI nepe-
ropoaKMn, YTBOPEHHI [0A4ATKOBUX aHOMANIbHUX CyXO-
MUNbHUX CTPYH nepencepaHOo-W/TYHOUYKOBUX KaanaHis.
KombiHoBaHe BBeAeHHA aLeTaTy CBUHLLO i LMTpaTy 3a-
Ni3a 3HUXKYE KAPAiOTOKCUYHICTb aLeTaTy CBMHLO Ta Big-
HOB/IHOE TOBLUMHY MiOKapaa cepua embpioHa[13].

3a faHMMK NiTepaTypu eKcnepuMeHTa/bHO BU3Ha-
YEHO TOKCMYHI Ta TEPaANeBTUYHI 403U AEAKUX PEYOBWUH,
a/1e Ha CbOTOAHILIHIN AeHb HEBUBYEHMMM 3a/IMLLIAKOTHCA
003U, WO € WKIANMBUMN AN eMOPIoHiB, @ TaKOXK HEBU-
ABNIGHUMMW € CMEKTP Baj, PO3BUTKY, LLO BUHUKAIOTL Mif
[i€0 TOrO UM iHWOro KceHobioTuKa [14,15,16,17].

LLlo cTocyeTbcA BNAMBY CNOMYK KagMito, TO MOCTAE i
TaKe BaXkK/IMBE NUTAHHA AK A0303a/1€XKHICTb ANA A0POC-
loro Ta Ana embpioHa. NMpUIAHATO BBAXKaTH, LLLO Kagmiin
He MNPOXOoAWTb NNaueHTapHui 6ap’ep, ane oCTaHHIM
yacom 3’ABNAOTLCA NybAiKaujii 3 pesynbTatamu ekcre-
PUMEHTANbHUX [AOCNIAKEHb, WO CMPOCTOBYHOTb AaHe
TBEPAKEHHA. BUABMTU BMNIMB COMei KagMmito npu BBe-
OEHHI y pi3HMX f03ax Ha MOpPdONOrivHy CTPYKTYpy na-
pPEeHXiMaTO3HMUX OpraHiB TBapWUH Ta Ha 3arajbHUN Xig,
embpioreHesy —3a/ia4a aKkTya/ibHa Ta ManoAoCNiAKeHa.

Bce BuWLWEBMKAagEHe CBiAYUTbL NpPO HeobXxigHicTb
npoBeAeHHA BUBYEHHA MOPGOreHeTUYHUX 3MiH HUPOK,
o BigbyBatoTbCA B embpioreHesi Ta Ha paHHiX cTagisx
nicnAa HapOAKEHHA NPU BNUBI BaXKKUX METANIB.

Merta pgocnigeHHA. BUaBUTU niTepaTypHi HayKoBi
[aHi, WO cToCcytoTbCA MOPPOreHEeTUYHUX 3MiH HUPOK
CTaTeBO3piNMX Ta eMbpioHiB LWypiB Nig BNIMBOM CMNONYK
KagMito B eKCNepUMEHTI.

3aranbHMM MexaHi3MOM B MNaToreHesi 3axBOpto-
BaHb HMPOK MNiA, BM/IMBOM KCEHOBLIOTMKIB TpaguuiliHO
BBAYKAETbCA MOLUKOAMKEHHA KNyOOuKiB 3 noAasiblinm
3MEHLUIEHHAM MacK PYHKLIIOHYOYOT NapeHXimmn HUPOK
[18,19]. B TOI e yac 060B’A3KOBUM i NPOBIAHUM Me-
XaHi3MOM HepPOTOKCUYHOI Aii BarKKMX MeTanis, iHLWMX
HePPOTPONHUX CMONYK € YPaArKEHHA MPOKCUMANbHUX
KaHanbLiB 3 NPUrHOBGJEHHAM TPaHCMOPTY HeopraHiy-
HUX | OpraHivYHMX pe4yoBuH, Boau. HM3Kot ekcnepmumeH-
TaNbHUX OOCAIAMKEHb Ta KAIHIYHMX aHani3iB goBeAeHO,
WO pa3om i3 creumdiyHO AJE0 HA HUPKM KOXKHOIO 3
BMBYEHUX YMHHMUKIB, B iX epeKTax NPUCYTHi 3arajbHi
naToreHeTUYHi mexaHiamu. [lia cnonyK BaXKKUX meTanis
CYNpPOBO/KYETLCA aKTUBALLIEID NEPEKMUCHOTO OKUCNIEHHA

Ninigis, AKe TaKOX BiANOBigaNbHE 32 BTOPUHHE MOLUKO-
OKEHHA NPOKCMMaNbHUX KaHanbLis [20]. Apyrum mexa-
Hi3MOM MOLUKOAMKEHHA € MNepeBaHTaXKeHHA BinKoMm, Lo
peabcopbyeTbcaA, fIKe 3pOCTae BHACNIAOK NiABULLEHOT
binbTpauii 6inka. OTKe, B naToreHesi NOLWKOAKEHb Npo-
KCMManbHOro Bigainy HedpoHa Npu TOKCUYHUX i iHLWIKX
HedpPOTPOMNHMX AiAX, NPAMI TOKCUYHI edeKTU NOeaHY-
IOTbCA 3 AaKTUBALLIED MEPEKNUCHOr0 OKUCNEHHA NiNigis i
npoTeoii3a, a OCTaHHil 0bymoBnieHuit nabinisauieto ni-
3ocom [20,21,22,23,24].

AKTUBHI [0CNIAKEHHA 3 BM/MBY BaXXKMX MeTanis
Ta MexaHi3My iX 3aCBOEHHA B OpraHi3ami 4OBrocTPOKO-
BO NPoBOAATLCA B YKpaiHM cniBpObIiTHUKAMMU IHCTUTYTY
MeauumHu TpaHcnopTty (M. Ogeca). BuBuyeHHa npo-
LLeCiB KJIITUHHOI CMepPTi 33 YMOBM PO3BUTKY TOKCUYHMUX
HedponaTilt pisHOro reHesy AOBENO, WO MOCAILOBHWUM
PO3BUTOK anonTosy, aytodarii Ta HEeKPOo3y KAITUH eni-
TeNito NPOKCMMANIbHMX KaHa/bLLiB HUPOK i eHTEePOLUTIB
CNn30B0T 060NOHKM Bifpi3KiB NOPOMKHbLOI KMULWKK Binmx
wypiB (sK enitenianbHOi Mogeni y aocnigax in vitro) 3a-
NEXUTb Bif, BUAY TOKCUKAHTA, Aito40i 403K i Yacy eKkcno-
3uuii. CniBctaBneHHA MeTaboniyHux i mopdooriyHnX
3MiH [03BOAMNO BUAINUTU iHOOPMATUBHI BioximiuHi
KOpenATM anonTosy, BiAOWBalOUi 3a/y4eHHs y npouec
NPOrpamoBaHOi CMepPTi Pi3HMX KNITUHHWUX opraHen (ni-
30COMM, MITOXOHAPIT TOLLO), OKCMAATUBHOFO CTpecy Ta
iHWKWX MefiaTopiB anonTo3y, AKi MOXHa BMKOPUCTOBY-
BaTW Yy AiarHOCTML,i, OLiHLi Ba*KKOCTi KAiHIYHOro NpoTi-
KaHHA | epeKTUBHOCTI NiKyBaHHA TOKCMYHUX HedponaTii
[25,26].

Cy4aCHMMM eKcnepMMEHTaIbHUMU AOCAIAKEHHAMM
NMOKa3aHo, WO NPU eHAOTOKCMYHIN HedponaTii yTBOpeH-
HA Nig, BNJAMBOM NiMOMNOJiCaxapuaiB B KaHa/NbLEeBOMY
enitenii akTUBHUX PaAMKaniB KUCHIO, y Tomy ymcni NO,
i npocTtarnaHaAnHa E2 BMKAMKaAE NopyLlleHHA KaHanble-
BMX Npouecis. MNMOWKOAKEHHA CTPYKTYP HePPOHY aKTUB-
HUMW KUCHEBUMM paZivKanamm B NepLly Yepry nopyLuye
NPoKcMManbHy peabcopbuito HaTpito, LLLO N0 MexaHi3my
KaHa/bLleBO-KaHaNbLEBOro 6anaHcy CTUMYNOE AuC-
TanbHy peabcopbuito HaTpito. BrkMBaHHA iHribiTopis
CMHTe3y aHrioTeH3uHy Il abo 6nokaTtopis 1oro peuen-
TOPiB 3HIMA€E cna3m KaybOYKOBUX apTepion, MNiABULLYE
WBKUAKICTb KNyboukoBOi ¢inbTpalii, 3anobirae po3su-
TKY OJliroaHypii i 3MeHLIye MOWKOAKEHHA KAybOuKiB.
Mpn LLOMY MOLUKOAMKEHHA KaHa/NbLiB i MOPYLEeHHA iX
OYHKLUA 3MEHLUYETHCA TPOXM, HA LLO YKa3ye WO 3Ha-
YHO NMOCUIOETLCA 3@ PaxXyHOK 36inblueHHs dinbTpau;i i,
MOM/INBO, YaCcTKOBOI 610Kaau 6iocMHTe3y anbaocTepo-
Hy BTpaTa HaTpito 3 ceyveto. biokaTopu LIMKNOOKCUTeHa-
3K, HaBMaKKW, NOKpaLLytoTb OYHKLi0 KaHabLiB, Niasu-
LytoumM peabcopbuito i 3HUKYHUM eKCKpeLito HaTpito 3
ceveto. PyHKUiA KNYyOOUKIB NPU LLbOMY HE NOAINLIYETLCA
i WBMAKICTb KNyH6ouKoBOI dinbTpauii He 36iNbLIYETHCS,
Wwo ceiaumtb Npo ponb NO B aKTMBaLil BHYTPIWHbLO-
HUPKOBOI PEHWH-AHTIOTEH3MHOBOI cuctemun. CymicHe
BXMBaHHA 6/10KaTOPiB LUMKNOOKcUreHasm i NO-cuHTasu,
aHTUOKcMaaHTIB | BnokaTopis yTBOpeHHsA Ta/ abo Aii aH-
riotTeH3nHy Il NOBMHHE CTaTM OCHOBOKO MATOreHEeTUYHOI
Tepanii eHA0TOKCUYHOI HedponarTii [21,27].

OTpyvMaHi TaKOX AaHi, WO CBiAYaTb NPO PO3BUTOK
TOKCMYHOI HedponarTii B pe3ynbTaTi 4ii coni Kaamito y BU-
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AL BUPAXKEHUX O3HAK MOLIKOAMKEHHA KaHaNbLLeBOro
BigAiny HedpoHy — NpoTeiHypii i NigBULLEHHI HUPKOBUX
BTPAT OCMATMYHO-3aKTUBHUX peyvyoBUH. Mae micue 3HU-
YKEHHA Be/IMYMHU LIBMAKOCTI Knyboukosoi dinbTpauii i
3MeHLWEeHHA eKCKpeLii eHaoreHHuX HiTpatis. BcTtaHoB-
JIEHO, WO BBEAEHHA CO/Mi KaAMilO CYMpOBOAMKYETbCA
[0303a71eXKHUMU NOPYLUEHHAMMU LAiANBHOCTI HUPOK B
rocTpuii nepiog, KaaMieBoi iHTOKCUKaLLi opraHismy, wWo
0C06/IMBO BUPAXKAETLCA B 3HUMKEHHI KNYBOUKOBOT Oifb-
Tpauii [19].

AHani3 cyyacHUX eKcnepmMeHTaNbHUX Ta KAIHIYHUX
[OCNiAX¥EeHDb CBIAYMTb NPO PO3BUTOK TOKCUYHOI Hedpo-
naTii B pe3ynbTaTi Aii Coni Kagmito y BUrNALI BUPArKEHNX
03HaK NOLUKOAMXKEHHA KaHaNbLEeBOro Biaainy HedbpoHy —
NpoTeiHypii i NiABULLEHHI HUPKOBUX BTPAT OCMAaTUYHO-
AKTMBHUX PEYOBUH. TAaKOXK MA€E MiCLLe 3HUKEHHA BEU-
UYMHU WBMAKOCTI KAyH60UKOBOI GinbTpaLii i 3MeHLWeHHA
EeKCKpeL,ii eHaoreHHUX HiTpaTiB. BctaHoBAEHO, WO BBe-
OEHHA CONi KaaMito CYyNPOBOANKYETbCA A0303aNEXKHUMMU
NopyLIEeHHAMM AiANbHOCTI HAPOK B rOCTPUIA Nepiog, Kaa-
Mi€eBOI iIHTOKCMKaLii opraHiamy, Wwo ocobiMBO BMparka-
€TbCA B 3HUKEHHI KNybouKoBoi dinbTpay,ii [20].

HaykoBi po60TH, WO CTOCYIOTHCA BNAMBY Ta HAaKOMK-
YeHHA CBMHLLIO, KaaMito Ta PTYTi Y LiIbHIM KPOBi, NeviHui
Ta HMpPKax 6inux wypis B ymoBax Nigroctpoi Aii pisHux
KOHUEHTpaUili meTanis, NPOAEMOHCTPYBaaN, WO CBU-
Heub HanbiNblW ePEeKTUBHO HAKOMMUYETLCA i YTPUMY-
€TbCA Y KPOBI, KaAMili NepeBaXKHO HAKOMWUYYETLCA Y Mne-
yiHui [27,28,29]. HedpoToKcuuHa Aja, XxapakTtepHa ans
BCiX e1eMeHTIB, WO BMBYA/INCb, OAHAK HaWbinbw BMpa-
eHa byna ana cBUHUIO Ta pTyTi. Y peanisauii Hedppo-
TOKCMYHOI Aii BaXKKMX METaNiB BaXK/IMBa PO/b HaNEKNUTb

TpaHcnopTHUM Binkam. LA ponb nokasaHa Ha NpuKaagi
METANIOTPaAHCNOPTHOro 6inka meTanoTioHeiHa. MerTa-
NNOTIOHEIH Hece BiANOBIAANbHICTb AK 33 renaTtonpoTek-
TOPHY, TaK i 33 HeppPOTOKCHYHY aito [8,30].

BuABneHHA mexaHi3My BM/MBY CNOAYK KagMilo Ha
PO3BUTOK OPraHiB i TKAHWH B MpoLeci OHTOreHesy Ta
cneKkTpy GopMyBaHHA MOXKNNBUX BaL, PO3BUTKY MaE Ha-
raToeTanHui xapaktep i po3pobKa eKcrnepuMeHTaNbHUX
MmoZenei BNAnBY Ha embpioreHes € OAHIEIO 3 LLeHTpab-
HUMX 334,34 cy4acHol embpionorii Ta MeanUnHN.

BUCHOBOK. TakMM 4YMHOM, aHanis AaHux nitepa-
TYPHUX ArKepen i nonepeaHix AocnigKeHb Ha Kadeapi
KNiHIYHOI aHATOMIi, aHaTOMIT Ta onepaTUBHOI Xipyprii
[,03BONAE BUAINNTU HACTYNHI BUCHOBKMK: 3rigHo 3 npes-
CTaBNEHUMW pe3ynbTaTaMM  HAYKOBUX EKCNepuMeEH-
TaNbHUX Ta KANIHIYHMX AOCNigXeHb npobaema BNAUBY
BaXKKMX MeTaniB Ha MapeHXiMaTO3Hi OpraHu € Manoaoc-
NigXKeHo Ta akTyanbHOo. HayKoBUX BifomMocCTe Loao
BN/IMBY BaXKKMX MeTaiB Ha 3arasibHUM xig, embpioreHe-
3y Ta opraHoreHesy BKpall HeAOCTaTHbO, a BUCBITNEHI
pe3ynbratv AOCNIAMKEHDb € CynepeysiMBUMN Ta He CTOCY-
I0TbCA BMNJIMBY KagMit0 Ha PO3BUTOK HUPOK. [locnigxeH-
HA BMNMBY KaAMilO Ta CBUHLIO Ha embpioreHes notpi6-
HO MPOBOAMUTYU 3 ypaxyBaHHAM [0303a/1€KHOTO epeKTy,
TEPMiHY BMNAMBY, cnocoby BBeAeHHA. He BUCBITAEHUMM
3a/MwatoTbes i MopdodyHKLiOHANbHUIA CTaH OpraHiB i
CMCTeM OpraHiB nicns HapoaKeHHs eMbpioHiB 32 ymoB
NPUNWHEHHA BMNMBY HEraTUBHOIO GaKTopy.

MepcnekTMBHUM HaNPAMKOM /18 NO4A/bLIOTO A0~
CNiAXKEHHA € NPOBEAEHHS eKCepuMeHTaNbHUX emMbpi-
OHANbHMX POBIT 3 BNAMBY Pi3HUX CONEN KaaMito Ta CBUH-
L0 B NOPIBHAIbHOMY aCMekKTi.
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MOP®OIEHE3 HAPOK N4 BNZIMBOM BAXKKUX METANIB (Ornag oAHUX NITEPATYPU)

Hedbogosa O. O., Asapos O. I.

Pe3tome. B cTaTTi npeacTaBaeHo orna HayKoBUX NybiKauin 3a npobemoto BNIMBY CMOYK BaXKKMX METaniB Ha
MopdOodYHKLIOHANBbHNUI CTaH HUPOK Ta MopdoreHes 3MiH rictonoriyHoi 6yaoBu HUPOK. MpoaHanizoBaHO OTpMMaHi
AaHi Woa0 BM/MBY Pi3HUX 403 KagMito Ta CBUHLO Ha CTaH 6a30BUX FCTOXiMIYHUX peaKLi B opraHiami B uisiomy i
HUpPKax 30Kpema. BM3HauyeHo, Lo HayKOBMX BiLOMOCTEN LLOAO BNAMBY BaXKKMX META/iB Ha 3ara/ibHUM Xig embpio-
reHesy Ta OpraHoreHe3y HMPOK BKpal HeL0CTaTHbO, @ BUCBITAEHI pe3y/bTaTh AOCAIAKEHD € CyNepPeYIMBUMM Ta HE
CTOCYIOTbCS BMIMBY KagMito Ha PO3BUTOK HUPOK B eMbpioHanbHOMY nepioa;.

KntouoBi cnoBa: Kagmiii, cBMHELb, HUPKa, eMOpioH, embpioreHes.

MOP®OrEHE3 NOYEK NOA BAUAHUEM TAXKENbIX METANII0B (OB30P AAHHbIX JIMTEPATYPbI)

Hedeposa E. A., Asapos A. U.

Pe3slome. B cTaTbe npeactasneH 0630p Hay4yHbIX Ny6AMKAUMIA NO Npobaeme BAUAHUA COEAMHEHUN TAMXKENbIX
MeTannoB Ha MopdodyHKLIMOHANbHOE COCTOAHME MoYeK U MOpdOreHe3 N3MEHEHUIM TMCTONOMMYECKOro CTPOEHMUA
noyek. MpoaHanM3MpoBaHbl NOJyYEeHHble AaHHble O BAMAHUM PA3/IMYHbLIX [03 KagMUA U CBMHLA Ha COCTOAHWE
63a30BbIX TMCTOXMMUYECKUX peaKL il B OpraHn3me B LIe/IOM M NOoYKax B YacTHOCTU. OnpeaeneHo, YTo HayyHbIX cBe-
OEHUI O BAUAHUN TAXKENbIX METANIOB Ha 06LWLMIA X0 aMbproreHesa M opraHoreHesa NoYek KpaliHe HeLoCTaTou-
HO, a NpeAcTaBNeHHble pe3y/bTaTbl UCCEA0BAHNIN MPOTUBOPEUMBBI U HE KACcatoTCA BAUAHUA KafMUA HA pa3BuUTUE
noyek B aMbp1MoOHanbHOM nepuosae.

KntoueBble cnoBa: KafMunii, CBMHEL, NOYKa, SMOPUOH, ambpuoreHes.

MORPHOGENESIS OF THE KIDNEYS UNDER THE INFLUENCE OF HEAVY METALS (REVIEW OF THE LITERATURE)

Nefodova O. O., Azarov O. I.

Abstract. The article reviews the publications on the effect of heavy metal compounds on the morphofunctional
state of the kidneys and the morphogenesis of changes in the histological structure of the kidneys. Today, the com-
pounds of cadmium and lead are the main part of heavy metals that form the ecological crisis of the planet.

In biological systems, heavy metals, pesticides, nitrates and nitrites and other anthropogenic pollutants migrate.
The need to develop a comprehensive including toxicological analysis of a particular substance or compound, given
substance content in environmental objects and food products is relevant for both adults and the developing or-
ganism. Ukraine is a country with a high level of negative environmental consequences of production activities,
and therefore the problem of protecting the environment and caring for the health of the population of industrial
regions requires priority solutions. All of the above indicates the need to study the morphogenetic changes in the
kidneys that occur in embryogenesis and in the early stages after birth when exposed to heavy metals.

The target of the study is to reveal the literary scientific data concerning morphogenetic changes in renal and
embryonic rats under the influence of cadmium compounds in the experiment. The common mechanism in the
pathogenesis of kidney diseases under the influence of xenobiotics is traditionally considered damage to the glo-
meruli, followed by a decrease in the mass of the functioning renal parenchyma. At the same time, the compulsory
and leading mechanism of nephrotoxic action of heavy metals, other nephrotropic compounds is the destruction of
proximal tubules with inhibition of transport of inorganic and organic substances, water.
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A number of experimental studies and clinical analyzes have shown that, together with a specific effect on the
kidneys of each of the factors studied, their common pathogenetic mechanisms are present in their effects. Most
likely, the same histogenetic changes will also occur in the embryo when the mother is primed with cadmium or
other heavy metals. But we have not found any data on the effect of cadmium salts on the development of the kid-
ney in embryogenesis in accessible scientific literature.

The identification of the mechanism of the effect of cadmium compounds on the development of organs and tis-
sues in the process of ontogeny and the spectrum of the formation of possible developmental defects is of a multi-
stage nature and the development of experimental models of influence on embryogenesis is one of the central tasks
of modern embryology and medicine.

Thus, the analysis of data from literature sources and previous studies at the Department of Clinical Anatomy,
Anatomy and Operative Surgery allows us to single out the following conclusions: According to the presented results
of scientific experimental and clinical studies, the problem of the effect of heavy metals on the parenchymal organs

is poorly researched and relevant.

Scientific evidence on the effect of heavy metals on the general course of embryogenesis and organogenesis is
extremely inadequate, and the results of research are illusory and contradictory and do not concern the influence

of cadmium on the development of the kidneys.

Investigation of the influence of cadmium and lead on embryogenesis should be carried out taking into account
the dose-dependent effect, duration, mode of administration. The morphofunctional state of organs and systems of
organs after the birth of embryos (the postnatal period) in the conditions of cessation of the influence of the nega-

tive factor remain untouched.

Key words: cadmium, lead, kidney, embryo, embryogenesis.
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BMN/IUB BAXXKUX METANIB HA MOP®O®YHKLIIOHAIbHUIA CTAH MEYIHKM
(OrnAg, NITEPATYPMU)

O3 «OHinponeTpoBcbKa meauyHa akagemia MO3 YKkpaiuu» (m. AHinpo)

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMK poboTamu. PoboTa BMKOHAHA 3rifHO Temu Kade-
ApanbHoi HaykoBoi pobotn «MopdodyHKLiOHaNbHWIA
CTaH OpraHiB i TKAHWUH eKcnepMMeHTaZIbHUX TBAPUH Ta
NOAVHN B OHTOTeHesi B HOPMI Ta Mif, BNJMBOM 30BHiLL-
HiX i BHYTPILLHIX YMHHMKIBY, N2 aepyKaBHOI peecTpauii
0117U003181.

Bcryn. 3miHa cTaHy HAaBKONMLLHBLOIO CepefoBULLLA B
NPOMMC/IOBO PO3BUHEHUX KpaiHax CMOHYKAE NPOBOAM-
TW IHTEHCUBHE BMBYEHHA BMNJIMBY €KONOTIYHUX daKTopiB
Ha bionoriyHi 06’ekTU. 3pocTaHHA ypbaHi3aLii HEMUHY-
Yye NPU3BOAUTL A0 YCKAALHEHHA eKonoriyHoi obcTaHoB-
KM B MiCTax, Ha MN/oLLax, 3aMHATUX MPOMMUCIOBUMM Nia-
NPUEMCTBAMM, TPAHCNOPTHUMM MAFiCTPaNIAMMU, @ TAKOXK
Ha NpuUAernnx Ao HUx TepuTopiax. EkonoriyHe Hebnaro-
nony4ua 6inbocTi Kpaid CBiTy Ha CbOroAHILLIHIN AeHb €
OAHWM i3 NPOBIAHMUX YUHHUMKIB Ta GAKTOPOM PU3IMKY AN
3popos’a [1,2,3,4].

Cepen, Hanbinbw HebesneyHUX TEXHOreHHMX 3a-
6pyAHWKIB AOBKINNA NpiOpUTETHE NOIOMKEHHS 3alima-
I0Tb BaKKi MeTanu, B NepLuy Yyepry — CBMHELb, KaaMii,
pTyTb [5,6,7]. Tomy ocobnmBuii iHTEpec AnA cy4acHoi me-
ANYHOI HAayKW NpeacTaBnsf€e BUBYEHHA GYHKLIOHANbHMX
MOM/IMBOCTEM 3aXMCHUX CUCTEM, LLO MNOMEpPesKyHTb
HAAXOAXKEHHA B OpPraHiam KceHobioTUKIB abo cnpusatoTb
ix AesaktmBaii [8,9,10,11]. TpMBanumii KOHTAKT 3 TOKCU-

elenanefedoval803@gmail.com

KaHTaMW, HaBiTb Ha PiBHI NOPOroBMX Ta NiANOPOroBmUX
3HaYeHb, NPM3BOANUTL 40 NOPYLWeEHHA GYHKLIOHYBaHHA
AK AOPOC/IOr0 OpraHiamy TakK i NpuM3BOAUTbL 40 dopmy-
BaHHA BHYTPILHbOYTPOBOHMX AN334aNTUBHUX NPOLLECIB.

Cnonykn KagMmito Ha CbOrogHi € YaCTKOK BaXKKMX
MEeTanNiB, WO 3HAX0AATbCA B HiONOriYHMX cucTemax Ta
GOpMYIOTb €KOOTiYHY KpU3y MAAHETH, 3 HAWbinbWnm
PU3MKOM OTPYEHHSA KaZMIieEM NOB’A3aHa AiANbHICTb Npa-
LiBHUKIB MeTanypriyHoi NpoMMCIIOBOCTI Ta Y BUPOOHU-
UTBi akymynaTopis. Kagmin sik 3abpyaH0BayY HaBKOIMLL-
HbOTO CepefoBULLA | KNACUYHUI TOKCUKAHT NPOAOBIKYE
3a/IMWATUCA B LEHTPI yBarn He TiIbKN eKOJOriB, TOKCH-
KOJIOTiB i FiriEHICTIB, af1e TAKOX MATONOrIB i KAiHILKUCTIB,
O NpeacTaBAAtoTb Pi3Hi ranysi meanumHm [12,13,14].
3a AaHMMK NiTepaTypu eKcnepumeHTanbHO BU3Ha4YeHO
TOKCUYHI Ta TepaneBTUYHI A03U AEAKUX PEYOBUH, ane
Ha CbOTFOAHILWHIM AeHb HEBMBYEHMMM 3a/IMLLIAKOTHCA
003W, WO € WKIAIMBUMM 15 eMOPiOHIB, a TAKOXK HEBU-
AB/IEHUMM € CMEKTP Bag, PO3BMUTKY, LLO BUHUKAKOTb Mig,
Ai€to TOro um iHwWoro KceHobioTuKa [3,15,16]. AkTyanb-
HOM 33Za4el0 € BU3HAYEHHA MOPONOTIYHUX 3MiH, LLO
BUMHWUKAIOTb B OpraHiami nig Ai€to cnoayK Kaamito AK B
npeHaTasibHOMYy TaK i B MOCTHaTa/lbHOMY OHTOreHesi.
BuABMTM cnekTp mopyLleHb Npu BNAMBI COMEN Kagmito
Y Pi3HUX f03ax Ha MOPdONOFIYHY CTPYKTYPY NapeHxima-
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