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piBHI, B SIKill BUpIllIEHO aKTyaJIbHE HAyKOBE 3aBJJaHHS - BUBHAYEHHSI MOP(OJIOTiYHUX 3MiH 51€4OK IIypiB B
€KCIIEpMMEHTI IIifi BIIJIMBOM KaJMilo XJIOpUY Ta 32 YMOB KOPeKLii CyKIMHAaTaMu LIMHKY /3aJ1i3a Ta BUBHAUYEHHS
PiBHSI HAKONMYEHHS KaJIMil0 IIPY XPOHIYHOMY i30JIbOBAaHOMY BILJIMBI XJIOPUIY KaAMilo Ta B KOMOiHaLLii 3
CYKLIMHATaMU METAaJIiB. 32 pe3yJbTaTaMU I0JIi€JIEMEHTHOrO aHAJII3y [TIOPIBHIOBAJIM BMICT KaMil0, JMHKY Ta 3ajli3a B
sl€4Kax Ta BU3HAYAJIM B3a€MO3B'SI30K MDK piBHEM HAaKOMMWYEHHS CTATEBOIO 3aJ103010 KagMilo, 3aJ1i3a Ta UHKY Ta
MOp(OJIOriYHUMU 3MiHAMU CTPYKTYP NapEHXiMU sieuKa 3a YMOB i30JIbOBAaHOTO BBEIEHHS XJIOPUAY KaAMilo, Ta
KOMOIHOBaHOTO BILJIMBY KaJMilO 3 CYKLIMHATOM LIMHKY 200 3aJli3a [JIs1 BUSBJIEHHS IOTEHLiHUX 6i0aHTaroHiCTUYHUX
BJIACTUBOCTEM CYKLIMHATIB METAJIIB 100 TOHALOTOKCUYHOCTI XJIOPUIY KQIMiI0 B €KCIIEPUMEHTI.

ExcriepuMeHTasbHE NOCTiIKEeHHS IPOBEIeHO Ha OiIMX CTaTeBO3PIINX LOPOCIUX CaMISX IIYPiB, BBEIEHHS



PO3UMHIB NPOBOMUJIN BHYTPIIIHbOUIIYHKOBO IIOJE€HHO BIPOOBXK 30-TU 11i6. MopdosioriyHuM MaTepiajiom
IOCTimKeHHs 6ys0 sieuko mypiB Ha 14-Ty, 20-Ty i 30-Ty BOOY eKClleprUMeHTY. 3aCTOCyBaHHS TiCTOJIOTIYHUX,
MOP(OMETPUYHHUX Ta CTATUCTUYHUX METO/IB JO3BOJIMJIO AOCTIIUTH 3MiHU MOp(OoreHesy sieuka LypiB micus
XPOHIYHOrO BIUIMBY XJIOPUY KaJMil0 IIPU i30JIbOBAHOMY BBEJI€HHI Ta IPA KOMOIHOBAaHOMY BBEJI€HHI KaIMilO 3
CYKLMHAaTOM LIMHKY, 200 CYKLIJMHATOM 3aJj1i3a. Bu3Ha4eHHs i NOpiBHSAHHS PiBHS HAaKOIIMYEHHS KaJMilo, LIUHKY Ta
KaJIbIIil0 B CTaTEBIN 3aJ103i IPOBOAUIIOCH 3 BUKOPUCTAHHSIM METOAY I0JIi€JIEMEHTHOTO aHaJli3y 3 aTOMHOIO eMiciero
Ha TPbOX TEPMiHAaX, 110 AO3BOJINJIO BUSBUTU JVMHAMIKy 3MiH HAKONIMYEHHSI MIKPOEJIEMEHTIB B YyMOBaXx
eKkcriepuMeHTy. [Ipy KoM6iHOBaHOMY BBeZleHHI XJIOpUAY KaAMilo 3 CyKIMHATaMU 6iOMeTasliB IIOKa3HUKY TOBXUHU
Ta TOBLIVHMU sI€YKA TaKOK HAOJIMXAINUCh 10 3HaYeHb KOHTPOJIbHOI Ipyny. XpOHIYHUI BIIJIMB XJIOPULLY KaIMilo
IIPU3BOJUB [0 JOCTOBIPHOTO IIOTOBIIEHHS 6i/IKOBOi 000JIOHKY sI€UKa IIYypiB, il po3iapyBaHHs Ta 30i1bIIEHHS
IiameTpa KpOBOHOCHMX CYAMH i BUCOKOTO PiBHSI KPOBOHaNoBHeHHs. Ha 30-Ty 100y eKCIEpMMEHTY B IpyIi
KOMOGIHOBAaHOTO BILJIMBY KaJMil0 3 CYKLIMHATOM 3aJ1i3a IOKa3HMK TOBIIMHYU 6iJIKOBOI 0O0JIOHKU SI€YKA BiflHOBJIIOBABCS
10 54,12+3,44 MKM Ta HabJIMKaBCS 10 KOHTPOJIbHUX 3Ha4YeHb (50,24+3,87MKM), 1110 6yJI0 JOCTOBIPHO HUXKYE 32 IPYILY
i30J1bOBaHOTO BBEAEHHS XJIOPUAY KaaMilo - 59,22+3,21 MKM. ¥ rpyni KOMGiHOBAaHOT'O BBEIEHHS KaJMilo 3
CYKLJMHATOM LIMHKY TOBIIMHA 01JIKOBOI OOOJIOHKY SI€YKa HAIIPUKIHIi €KCIIEPUMEHTY He MaJjla [IOCTOBIPHOI pi3HuULLi 3
KOHTpoJieM i ctaHoBuja 51,47+3,19 MkM. TakuM YMHOM, BU3HA4YaBCs IO3UTUBHUM BIUIMB CYKLMHATY 3aji3a Ta
CYKLMHATy LIMHKY Ha IIOKa3HMKU TiCTOJIOTIYHUX CTPYKTYP s€UKa IIypiB IPU KOMOIHOBAaHOMY BBEJE€HHI 3 XJIOPULIOM
KanMito. B 060X rpynax KoM6iHOBaHOTO BBEI,E€HHS 30€pirasoch 30i/IbII€HHS 1iaMeTpa KPOBOHOCHUX CYIMH i
BHCOKOTO PiBHSI KDOBOHAIIOBHEHHS B IIaPEHXIMI fieuKa 1ypiB. Briivs xjopuay KagMilo Ha BCiX TepMiHax
IOCJIiIKeHHSI IPU3BOIUB [I0 3POCTaHHS CepelHIX IIOKa3HUKIB JliaMeTpa ciM'ssHuX TpybouoK sieuka Bif 13% 1o 15%
IIOPIBHSIHO 3 KOHTPOJIEM, (p=0,05) Ta 3HaYHOTro HaGPSIKY iHTEPCTULIAJIBHOTO IIPOCTOPY CTPOMHU si€dKa B XPOHIYHOMY
eKCIIepUMEHTI Ha mypax. He 3Bakaiouy Ha 3pOCTaHHS CEPeJIHIX TI0KA3HUKIB AiiaMmeTpa CiM SHUX TPYOOUOK sI€UKa B
IpyIIi i30J1bOBAHOTO BIIMBY XJIOpUOM KagMito (348,29+21,61 MKM), TPy KOMOGIHOBaHOMY BBEI€HHI 3 CYKLIMHATOM
3aiisa (324,74+18,92 MKM) Ta CyKUMHATOM LUHKY (308,13+15,41 MKM) BU3HA4a/I0Ch BiTHOBJIEHHS AOCIIIPKyBaHUX
IIapaMeTpiB TiCTOJIOrYHOi 6yJOBY sieYKa y HANPSIMKY KOHTPOJIbHUX NTOKa3HUKiIB (301,71+15,81 mxm). Ha ricrosoriynnx
3pi3ax MapeHXiMU si€eYKa B rpynax KOMOiHOBaHOTO BBEJIEHHS He BU3HAYaBCs HAOPSK iHTePCTULiaIbHOTO IIPOCTOPY
CTPOMM sl€YKa Ta BUTOHUYEHHS BHYTPILIHBOTO apy 000JI0OHKU TPYyOOUKHY, SIKi BU3HAYAIUCh [IPY i307IbOBAaHOMY
BIUJIMBI XJIOPUJOM KaJMil0 B €KCIIEPUMEHTI Ha 11ypax. TakuM YMHOM, €KCIIEPUMEHTAJIBHO OBEIEHO, 110 CYKLIMHAT
3aji3a Ta CyKUMHAT LMHKY MalOTh MO3UTUBHUN MOIUQIKYIOUUH BIJIMB 10 BiJHOIEHHIO 10 TOHALOTOKCUYHOCTI
XJIOpUAY Kaamiio rpy KOMOGiHOBAaHOMY BBE[IeHHI B 3a3HaU€HUX [03aX B €KCIIEPUMEHTI Ha mypax. [IpoBenennii
NOPIBHSIJIbHUI aHaJi3 0BiB, 110 CYKLMHAT LIMHKY Ta CYKLIMHAT 3aJ1i3a MaloTh 0i0aHTaroHiCTUYHI BJIACTUBOCTI 110
BiJHOLIEHHIO 10 TOHALOTOKCUYHOCTI xJIOpuAy Kaamito. CyKIMHAT MHKY Mae OiJIbIll BUPa>KE€Hi 6i0aHTaroHiCTUYHi
BJIACTUBOCTI MOPIBHSAHO 3 CYKUMHATOM 3aJli3a 3a JOCIiI)KEHMMU [IapaMeTpaMy MaCOMETPUYHUX ITIOKA3HUKIB,

ricrosioriyHoi 6y1oBY Ta MiKpO€JIEeMEHTHOI'0 CKJIaZly SIEYOK IIypiB B €KCIIEPUMEHTAJIbHUX YMOBaX.

2. The dissertation is a completed qualifying scientific work, performed at the modern methodological level, in
which the actual scientific task is solved - the determination of morphological changes in the testicles of rats in an
experiment under the influence of cadmium chloride and under the conditions of correction with zinc/iron
succinates and the determination of the level of cadmium accumulation in chronic isolated exposure to cadmium
chloride and in combination with metal succinates. According to the results of polyelement analysis, the content of
cadmium, zinc and iron in the testes was compared and the relationship between the level of accumulation of
cadmium, iron and zinc by the gonad and morphological changes in the structures of the testis parenchyma under
conditions of isolated administration of cadmium chloride and combined exposure to cadmium with zinc or iron
succinate was determined to reveal the potential bioantagonistic properties of metal succinates in relation to the
gonadotoxicity of cadmium chloride in an experiment. The experimental study was carried out on white sexually
mature adult male rats, the solutions were administered intragastrically daily for 30 days. The morphological
material of the study was the testicle of rats on the 14th, 20th and 30th days of the experiment. The use of
histological, morphometric and statistical methods made it possible to study the changes in the morphogenesis of
the rat testis after chronic exposure to cadmium chloride in isolated administration and in 7 the combined



administration of cadmium with zinc succinate or iron succinate. The combined administration of cadmium
chloride with zinc succinate from the 14th day of the experiment significantly and stably reduces the testicle mass
index until the end of the experiment (0.54), bringing the indicator closer to the control values (0.52). With the
combined administration of cadmium chloride with succinates of biometals, the length and thickness of the testis
also approached the values of the control group. Chronic exposure to cadmium chloride led to a significant
thickening of the protein membrane of the rat testis, its stratification and an increase in the diameter of blood
vessels and a high level of blood filling. On the 30th day of the experiment, in the group of combined exposure to
cadmium with iron succinate, the index of the thickness of the testicular protein membrane was restored to
54.12+3.44 pm and approached the control values (50.24+3.87 um), which was significantly lower than in the group
isolated introduction of cadmium chloride - 59.22+3.21 um. In the group of combined administration of cadmium
with zinc succinate, the thickness of the protein membrane of the testis at the end of the experiment had no
significant difference from the control and was 51.47+3.19 um. Thus, the positive effect of iron succinate and zinc
succinate on the indicators of the histological structures of the testis of rats when combined with cadmium
chloride was determined. In both groups of combined administration, an increase in the diameter of blood vessels
and a high level of blood filling in the parenchyma of the testis of rats remained. Exposure to cadmium chloride at
all time points of the study led to an increase in the average diameter of the seminiferous tubules of the testis from
13% to 15% compared to the control, (p=0.05) and significant swelling of the interstitial space of the testis stroma
in a chronic experiment on rats. Despite the increase in the average diameter of the testicular seminiferous
tubules in the group exposed to cadmium chloride alone (348.29+21.61 pm), when combined with iron succinate
(324.74+18.92 pm) and zinc succinate (308 ,13+15.41 pm) the restoration of the studied parameters of the
histological structure of the testis in the direction of the control indicators (301.71£15.81 um) was determined. On
the histological sections of the testicular parenchyma in the groups of combined administration, swelling of the
interstitial space of the testicular stroma and thinning of the inner layer of the tubule shell, which were
determined during isolated exposure to cadmium chloride in the experiment on rats, were not determined. Thus,
it has been experimentally proven that iron succinate and zinc succinate have a positive modifying effect in
relation to the gonadotoxicity of cadmium chloride when administered in the indicated doses in an experiment on
rats. The conducted comparative analysis proved that zinc succinate and iron succinate have bioantagonistic
properties in relation to the gonadotoxicity of cadmium chloride. Zinc succinate has more pronounced
bioantagonistic properties compared to iron succinate according to the studied parameters of massometric
indicators, histological structure and microelement composition of testicles of rats under experimental conditions.
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VIII. 3ak/1104Hi BiZOMOCTI

BaacHe IlpizBuie Im's ITo-6aTbKOBI Onyu Haranis MuxaitiisHa
TOJIOBH paju

BaacHe IIpizBume Im'a ITo-6aTbKOBI Ownyu Haranist MuxaitriBHa
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY Maxkapenko Ozbra BosogumupisHa

00JIIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




