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Pedepar:

1. Inceprauiiina po60Ta cripsiMOBaHa Ha BCTAHOBJIEHHS 0COOJIMBOCTI MOpoJIOriYHUX epebyioB Ta MEXaHi3MiB
PeryJoBaHHA iX y NPUIIUTOINOAIOHMX 3aJ103aX 32 YMOB BIIMBY HECIIPUSITIIMBUX (PaKTOPiB, a came KombiHalii comnei
BKKMX MeTasiB. OKpeMO AOCIIIKEHO BiJHOBIIOBAJIbHI MOXKJIMBOCTI 3aJ103 IIPY BiIMiHi ITOJIIOTAHTIB. [y
IeTaJbHOTO BUBYEHHS TA aHaJli3y MeXaHi3My Jii BaXKKUX MeTaJiiB 6ys10 cpOpMOBAHO AU3aliH 6i0J10TiYHOTO
IOCJTiIKeHHS], SIKUI BKJIIOYaB y cebe BUKOPUCTaHHS 48 6e3[10pOIHUX CTaTeBO3PiINX L1ypiB - camiiiB. TBapuHU 6ynu
posmogineHi Ha 3 rpyny 3 METOI0 BUBYEHHSI KOMOIHOBAHOIO BILJIMBY IIOJIIOTAHTIB Ta y NIE€Pioj] BiAHOBJIEHHS MicJs ixX
BiZIMiHM: 1- KOHTPOJIbHA IPYIA; 2- LIYPH, SIKi OTPUMYBAJIM CyMilll COJIeN BaXKKAX MeTaiB (JUHK, Mifb, 3ai1i30,

Mapraselip, CBUHellb, XpOM) 3 IUTHOIO BOJIOIO, 110 IPUTaMaHHa 3a0pyAHEHHSM [IesIKMX perioHiB Ykpainuy, a



Hacamnepeg, CyMCbKOi 06J1acTi; 3 rpyna - nepiof BilHOBJIEHHS, Lii ypU OTPUMYBaJIM 3BUYANHY MUTHY BOAY MiCJIs
BiIMiHM Ba)KKUX METaJiB. 3 METOI0 BUBYEHHS MOP(OJIOTIYHUX 0COOIMBOCTEN OyIOBY MIPUIIUTOINOAIOHMX 33103 Ta
(yHKLiOHAIBHOI X aKTUBHOCTI NiAIOCIIiAHI TBAPMHU BUBOAUIMCH 3 eKcriepuMeHTy Ha 30- Ty, 90- Ty, 120-Ty Ta 180-
Ty BOOU. 32 IONIOMOTOI0 CYKYITHOCTi METOIiB LOCJIIPKEHHSI OyJIO IOCATHYTO BUPIIIEHHS AAHOI IPO6IeMu:
TiCTOJIOTYHMX, MOPPOMETPUYHUX, IMyHOTiICTOXIMIYHUX, 6i0XiMIYHUX, IMyHO(DEPMEHTHHUX Ta CTATUCTUYHOTO aHaNi3y
111 (PPOBUX [TOKA3HUKIB. YIIPOLOBK BUKOHAHHS NOCIIKEHHSI HAMU 6YJI0 OTPUMAHO JlaHi CTOCOBHO 3MiHMU JIiHIHUX
[TOKA3HUKIB IIOL] 327103, KJIITUH Ta sAep NapaTUPOLUTIB, PO3Mipy CTPOMAIbHOIO KOMIIOHEHTY Ta IIiJIbHOCTI
PO3IOLiNEeHHS KIIITUH NIPY HAJJIMIIKOBOMY CIIO>KMBAaHHI KOMOiHalii coseil BaXKKMX MeTaJliB. Y MapeHximi
criocTepirasiacs [UCKOMILIEK allisl Ta [e30praHizallis emnitesiaJbHuX TpabeKysl. Y CTpOMaIbHOMY KOMIIOHEHT]
BUSIBJISUINCS] PEAKTUBHI IIepeby[oBY, 10 XapaKTepU3yBaIUCsl PO3POCTAHHSIM CIIOJIyYHOI TKaHMHU. Takox 6ibil
BMpa3Hi MOP(OJIOTiuHiI 3MiHU BiMidannCh y MiKpOLMPKYJISITOPHOMY PYCJli 337103, @ CAME PO3LIMPEHHS MTPOCBITY
IpiGHUX Cy[MH, SIBUIIA 3aCTO0. Y IIapaTUPOLUTAX BilOyBaBCSl PO3BUTOK TifpoIivHOi AuCTpodii y BOX HAIIPSIMKaX:
HaOpsIK Ta YTBOPEHHS BHYTPIIIHbOLMTOIIa3MaTUYHUX BaKyoJieil. SnepHO-1IUTOIIa3MaTUYHUH iHJIeKC Y KJIiTHHAax
VIPOJOBX BCbOTO TEPMiHY CIIOCTEPEXEHHS J€MOHCTPYBAB 3DOCTaHHS Ta CTAHOBUB 6ijbile oAuHULi. TOKCHUYHA [Iist
IIOJIIOTAHTIB HA OPraHi3M IYpiB CIPUYMHSAIA JUCQYHKLIO IPUIUTONONIOHNX 327103, @ CaMe ITPUTHIYEHHS CeKpelLii
NapaTrOpMOHY, MOTO PETYJISTOPIB Ta MOPYLUIEHHS TOMEOCTa3y Kajbllilo. OTpUMaHi pe3ysibTaTy NiATBEPIYKEHO
IOCTOBIPHOIO CTaTUCTUYHOIO BiIMiHHICTIO ITOKA3HUKIB Ta HASIBHICTIO KOPEJSLINHUX 3aKOHOMIPHOCTEN MK HUMU.
Ynepie BUBYEHO Ta ONKUCAHO XaPaKTEP KOMIIEHCATOPHO-TIPUCTOCYBAJIbHUX NPOLIECIB Ta BiIHOBJIEHHS 37103 IIPU
BiMiHi TOIOTAHTIB, [ie CrIoCTepirajoch He3HaAUYHe 3MEHIIEHHs iHTEeHCUBHOCTI CTPYKTYPHUX Moaudikaniii ta
BifOyBasiach 3MiHa KJIITUHHOTO CKJIafly IapeHximu oprana. IIpy BUKOHaHHI poO0OTH 3aCTOCOBAHO KOMILJIEKC
IMYHOTICTOXIMIYHUX IOCJIIKEHb, IKU LO3BOJIMB yTOYHUTHU Ta JOIIOBHUTH BilOMOCTI ITPO IIATOT€HHUN BILIUB
KOMOiHalii cosieil BaXXKUX MeTaJIiB Ta iX 3B'130K i3 MOP(OIOTiYHUMU 0COOIUBOCTIMU NPULIUTONOAIOHNX 3a7103.
BusiBiieHo, 1110 YIIPOZOBK BCbOTO TEPMiHY eKCIIepUMEHTY MpoJtidhepaTuBHA aKTUBHICTD 6ysia c1a60-I103UTUBHOIO Ta
CIlocTepirasach IepeBaKHO B FOJIOBHUX KJliTUHaX. EKcrpecis 6i7KiB Ten10BOro MoKy NPOTSArOM HaJJIMIIKOBOTO
HAJXOIKEHHS1 KOMOiHAlil cojell BAXXKKUX METaJliB Ta y [Iepiof BifHOBJIEHHSI OyJla HA OCTaTHbOMY PiBHi, HE
BifOyBaioch ix 3HIDKEHHS, a MOAEKyIY HaBiTh CIIOCTepirajach TEHIEHIIisl 10 IOCUJIEHOTO CUHTE3y B KiIiTuHax. e
BKa3yBaJIO Ha O3HAKU afanTallii, 4aCTKOBOi KOMII€HCallii Aii MOJII0TaHTIiB HA OPTraHi3M MifAOCIiIHNX TBAPYH Ta
aKTUBallii BiHOBJIIOBAJIBHUX MIPOLIECiB. 3aCTOCYBaHHS iIMyHOTICTOXIMIYHOTO OCTIiIKEHHS eKcIpecii 1o 6inka
Chromogranin A 103BOJINJIO BUBYUTU CEKPETOPHY aKTUBHICTb IAPATUPOLUTIB Ta BCTAHOBUTH, 110 ApEHXiMa 3a7103
IIpeJCcTaBjieHa KIiTHHAMU 3 Pi3HOI0 QYHKIIOHaIbHOIO aKTUBHICTIO. 3a pe3ysibTaTaMy KOMILJIEKCHOTO 6i0JI0TiYHOr0
IOCJIiIKeHHSI BUSIBJIEHO MOPPOPYHKIiOHAIbHI OCOGJIMBOCTI NPUIIUTONOAIOHUX 33103, SIK Y HOPMI Tak i Mif 4ac
HAJXOJ>KEHHS TIOJIIOTAHTIB 10 OpraHiamy. BusHadeHi pe3ysibTaTH JliHIHHUX MOP(QOMETPUYHHUX [TOKA3HUKIB 3aJ103 Ta
aHaJli3 NIOKa3HMKiB aKTUBHOCTI CEKpeLlii TapaTTOpMOHY Ta 1OTO MOAYJIATOPIB, a TAKOK MEXaHI3MIB peryaoBaHH
KaJIblli€BOTO TOMEO0CTa3y 32 YMOB KOMOIHOBAHOTO BILJIMBY COJIEeN BaXXKUX METaJIiB Ta y Iepiof] BinHOBIEHHS
BKa3YIOTb Ha 3aJIEXKHICTb LJMX [IOKA3HUKIB 10 TPUBAJIOCTI €KCIIEPUMEHTAJIBHOTO NOCiI>KeHHs. PesyabTaTn
IVCEePTaLiMHOrO JOCJIIPKEHHS YTOUYHIOIOTh Ta MOTJIMOJIIOI0Th TEOPETUYHE PO3YMiHHS aallTallilHUAX MIPOLECIB ¥
IIPUILMATOINOAIOHMX 3aJ103aX 32 YMOB BILJIMBY Ha OpPraHi3M HECNpUSTIANBUX (GaKTOPIB, @ TAKOK BUCTYIAIOTh OCHOBOIO
IJI1 BUKOPUCTAHHS LIUX JaHUX Y HAyKOBO-TIPAKTUYHIN JisJIbHOCTI Ta HaBYaJIbHOMY IIPOLIEC] IIPY MiATOTOBL
(paxiBuiB 3 6ios0rii, MEOULIMHY Ta BETEpPUHApii.

2. The dissertation is aimed at studying the features of morphological changes and mechanisms of their regulation
in the thyroid glands under the influence of adverse factors, namely the combination of salts of heavy metals. The
regenerative capabilities of the glands in the abolition of pollutants have been studied separately. For a detailed
study and analysis of the mechanism of action of heavy metals, a biological research design was formed, which
included the use of 48 outbreed adult male rats. Animals were divided into 3 groups in order to study the
combined effects of pollutants and in the recovery period after their abolition: 1- control group; 2- rats, which
received a mixture of heavy metal salts (copper, zinc, iron, chromium, manganese and lead) with drinking water,
which is inherent in the pollution of some regions of Ukraine, especially Sumy region. Group 3 - the recovery
period, these rats received normal drinking water after canceling heavy metals. In order to study the



morphological features of the structure of the thyroid glands and their functional activity, the experimental
animals were removed from the experiment on the 30th, 90th, 120th and 180th day. With the help of a set of
research methods: histological, morphometric, immunohistochemical, biochemical, enzyme-linked
immunosorbent assay and statistical analysis of digital indicators, the solution of the goal was achieved. During the
study, we received data on changes in the linear parameters of the area of glands, cells and nuclei of
parathyrocytes, the size of the stromal component and the density of cell distribution with excessive consumption
of a combination of salts of heavy metals. Decomplexation and disorganization of epithelial trabeculae were
observed in the parenchyma. In the stromal component appeared reactivated rearrangements, which were
characterized by the growth of connective tissue. Also, more pronounced morphological changes were observed in
the microcirculatory tract of the glands, namely the expansion of the lumen of small vessels, the phenomenon of
stagnation. In parathyrocytes there was a development of hydropic dystrophy in two directions: edema and
swelling. The nuclear-cytoplasmic index in the cells showed an increase of more than one unit during the whole
observation period. Toxic effects of pollutants on the body of rats caused dysfunction of the thyroid gland, namely
the suppression of parathyroid hormone secretion, its regulators and disruption of calcium homeostasis. The
obtained results are confirmed by a significant statistical difference of indicators and the presence of correlation
patterns between them. For the first time the character of compensatory-adaptive processes and restoration of
glands at cancellation of pollutants was studied and described, where a slight decrease in the intensity of
structural modifications was observed and a change in cell composition in the parenchyma of the organ took place.
A set of immunohistochemical studies was used to clarify and supplement the information on the pathogenic
effect of the combination of heavy metal salts and their relationship with the morphological features of the thyroid
gland. It was found that throughout the experiment, proliferative activity was weakly positive, observed mainly in
stem cells. The expression of heat shock proteins during the excess intake of heavy metal salts and during the
recovery period was at a sufficient level, there was no decrease, and in some cases, there was even a tendency to
increased synthesis in cells. This indicated signs of adaptation, partial compensation of pollutants on the body of
experimental animals and activation of recovery processes. The application of immunohistochemical study of
expression to the protein Chromogranin A allowed to study the secretory activity of parathyrocytes and to
establish that the parenchyma is represented by cells with different functional activity. According to the results of
a comprehensive biological study was revealed morphological features of the parathyroid glands, both normally
and during the entry of pollutants into the body. The results of linear morphometric parameters of glands and
analysis of parameters of parathyroid hormone secretion and its modulators, as well as mechanisms of regulation
of calcium homeostasis under combined exposure to heavy metal salts and in the recovery period indicate the
dependence of these indicators on the duration of experimental studies. The results of the dissertation research
clarify and deepen the theoretical understanding of adaptation processes in the pancreas under the bad influence,
and also serve as a basis for the use of these data in scientific and practical activities and educational process in
training specialists of biology, medicine and veterinary medicine.
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