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V. BimomocTi npo gucepraniio
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Tema gucepranii:
1. bioximMi4Hi Me€XaHi3MU JOBrOTPUBAJIOTO BIUIMBY MAJIMX KOHLIEHTPALiM KQIMIil0 Ha OPraHi3Mm LypiB.

2. Biochemical mechanisms of long-term effects of the cadmium low concentrations on the rats’ organism.

Pedepar:

1.V puceprauii B eKCliepuMeHTax in vivo i in vitro nposegeHo JOCIiI>KEHHS TPUBAJIOTO BILUIMBY MaJIMX
KOHILIEHTpALi# KagMilo Ha 3-MiCAYHUX LIypiB mopoay BicTap Ha piBHAX OpraHismy, psay MOro OpraHis, KJIITUHHOMY i
MOJIEKYJIsIpHOMY. BeTaHoBeHO, mo Cd2+ B koHueHTpauisx 0,1 u 1 Mkr/kr/noby, sxiy 5,5 ta'y 8,3 pasu meHlle, Hix
MRL i PTWI BinnoBigHo, Ipy 0J€HHOMY HaJXOIPKEHHI B OpraHiam IypiB IPOTAroM 5 THXKHIB, B Ieplli 2 THXHI
3YIIUHSIOTb PiCT TBAPUH, SKUI TIOHOBJIIOETLCS MiCJIg 3 TMXKHS €KCIIEPUMEHTY. [Ipu IbOMy MacoBi KoeillieHTu
BHYTPIIIHIX OpPraHiB — ceplsl, Ne4iHKu, HUPOK, JIET€HIB, CiM'SIHUKIB, 30i/1b1IYyIOTHCS IPOTSITOM YCbOTO €KCIIEPUMEHTY.
[Tig, BIMBOM KafMilo AyHAMIKa BMICTY 3arajibHOrO 0ijIka Y CUPOBATLi TBAPUH SIKICHO CIIBIIaa€ 3 TUHAMIKOIO iXHBO]
Macy, a IMHaMIKU y CUPOBATLi KPEaTUHiHYy, CEY4OBHHH, 3arajlbHOrO X0JIECTEPUHY Ta TPUIJILLEPUIIB ITIOBHICTIO

IPOTUJIEXKHI AMHAMiKaM Macy TBAapHH i BMICTy 3arajibHOTrO 6ijIka B ix cupoBarli. Y NifgOC/iIHUX TBAPUH BUHUKAE



TaKOX TiIIOTUPEOIIHUN CTAH. 3arajioM, BCE L€ CBiYUTD, 10 BXKJIMBOIO IPUYMHOIO BTPATU YaCTKUA Macu
MigOOCTiIHMX TBAPYH € Mlerpajallist 6i/KiB CKeJeTHOI M'130B0i TKAHWHU i 3HVDKEHHS KiJTbKOCTi SKUPOBOi TKAHWHU, SIKi
iHILIOI0THCA Hieto KagMito. [TounHawouu 3 3 TYOKHS, He3BaXKalo4uX Ha IIPOJOBXKEHHS MOTO0 Jii, KOMIIEHCATOPHI
CHACTEMMU BiIHOBJIIOIOTh 3pOCTAHHSA TBAPUH. AJle Ha KJIITUHHOMY i MOJIEKYJISIPHOMY PiBHI ITOKa3HUKY BILJIMBY KaZMilO
Ha TBApMH 6€3[1ePEPBHO i OGHOCIIPSIMOBAHO 3MiHIOIOTBCS IPOTSITOM BCbOTO TEPMiHY eKcriepuMeHTy. Tak,
OKCHJIAHTHO-aHTHUOKCHJAHTHE BiJHOLIEHHS 6€3[1e€PEPBHO 3CYBAETLCA Y 6iK PO3BUTKY i 3pOCTaHHS CTYIIEHIO
OKCHJIAaTMBHOrO cTpecy. PiBeHb afresii KJIiTHH KiCTKOBOro MO3KY (i6p06J1acTiB BCiX NOCiIP)KEHUX OPraHiB, a TAKOX
MirpauifHoi 3gaTHOCTI (Ppi6pO6JIACTiB 3MEHIIYIOTHCS, @ PIBEHb allONTO3y 000X THUIIIB KJIITUH 301IbIIYETHCS 3 POCTOM
KOHLeHTpauii i TpuBamictio fii Cd2+. [TokazHuku pyiiHyBaHHs [JHK B KIiTHHAX KiCTKOBOTO MO3KY 32 Ii€lo Kaamiio -
KiJIbKicTh MiKposiep, cTyninb ¢pparmenTanii JHK i ii ogHoan1ioroBa yacTuHa — 36i/1bLIyIOTHCS 3 POCTOM
KOHILeHTpauii i yacom pii Cd2+.

2. In the thesis, in vivo and in vitro experiments conducted a study of the long-term effects of low concentrations
of cadmium on 3-month-old Wistar rats at the levels of the organism, a number of its organs, the cells and
molecular. Cd2+ was found to be at concentrations of 0.1 and 1 ug/kg/day, which are 5.5 and 8.3 times less than
MRL and PTWI, respectively, with daily intake of rats for 5 weeks during the first 2 weeks stop the growth of
animals, which resumes after 3 weeks of the experiment. Unlike the total weight of the body, the masses of all
investigated organs - the heart, liver, kidneys, testes grow throughout the experiment with both doses of
cadmium. Naturally, as a result, the massive coefficients of organs under the action of cadmium also increase. But
cadmium still affects the growth of organs. The increase in both their mass by its action and, accordingly, the mass
coefficients, is significantly slower than in the control. The revealed effect of suppressing the overall growth of
animals and the growth retardation of parenchymal organs is obviously an integral consequence of cadmium in
metabolic processes in different organ systems. To determine the metabolic disturbances that arise from this
intervention, in the blood of rats, features of biochemical parameters characterizing the various components of
the general metabolism were studied. Under the influence of cadmium, the dynamics of the total protein content
in the serum coincides qualitatively with the dynamics of their mass, and the dynamics in the serum of creatinine,
urea, total cholesterol and triglycerides are completely opposite to the dynamics of the mass of animals and the
content of total protein in their serum. In experimental animals, there is also a hypothyroid condition. In general,
all this indicates that an important cause of weight loss in experimental animals is the degradation of skeletal
muscle protein and the reduction of adipose tissue triggered by cadmium. From 3 weeks, despite its continuation,
the compensatory systems restore the growth of animals. Measurement of oxidative stress indicators showed that
only a dose of 1 ug of Cd2+/kg of weight increased the content of 8-isoprostane in serum for 15 days and a half
times, and at 36-th - almost tripled. The increase in the degree of carbonylation of proteins in serum at 36 days at
a dose of 0.1 ug/kg of weight is 42 %, and at a dose of 1 ug/kg of weight - 58 %. Measurement of the activity of
superoxidedismutase (SOD) under conditions showed that SOD activity at the action of 0.1 pg Cd2+/ kg of body
weight of animals did not increase by 15 days, and by action of 1 ug Cd2+/ kg slightly increased. On the 36th day
after the action of these doses, the activity of this farm increased only by 10 % and 20 %. catalase (CAT) activity at a
dose of 0.1 ug Cd2+ / kg of weight increases by 15 days by 60%, and by the 36th day the activity increase drops
twice. 1 ug Cd2 +/ kg of the mass does not change CAT activity for the 15th day, and at the 36th it reduces it by 16
% compared to the control. This suggests that an important cause of the increasing development of oxidative
stress in animals with a constant effect of cadmium ions is the lack of activity of SOD and CAT, especially in the
dose of 1 ug Cd2+ / kg body weight. The influence of cadmium on the cellular level was investigated on fibroblasts
of various organs and bone marrow cells in terms of their functional properties. The level of fibroblasts adhesion of
all organs studied, as well as the migration ability of fibroblasts decrease, and the level of apoptosis of both cell
types increases with increasing concentration and duration of Cd2+. The cells apoptosis also increases with
increasing dose and time of exposure to the body of animals. In this case, the degree of apoptosis under constant
conditions has distinct organ specificity. The most apoptotic responsive to both doses of cadmium were kidney
fibroblasts, and the least sensitive were fibroblasts of the skin. Bone marrow cells were investigated in vitro,
cultivating them for 30 days in the presence of Cd2+ at concentrations of 0.1 and 1.0 uM /1. The influence of Cd2+



on these cells was qualitatively similar to its effect on fibroblasts. The level of adhesion decreased, and apoptosis —
increased with increasing both concentration and time of cultivation of bone marrow cells. Indicators of DNA
destruction in cells by the action of cadmium - the number of micronuclei, the degree of DNA fragmentation and
its single-stranded DNA part - increase with increasing concentration and time of action of Cd2+.
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