O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0418U001325
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 02-04-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KanuHoBcbKu BiTasniit €BreHiiioBuy

2. Kalynovskyi Vitalii Yevheniiovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniagabHOCTI: 03.00.11

Ha3zBa HayKoBoOi creniaJbHOCTI: lluTosnoris, ricronoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 28-03-2018

CreniaJIbHICTh 32 OCBITOIO: Biojoris

Micue po6oTH 34,00yBava: Kuiscbkuil HauioHaIbHMIA yHiBepcuTeT iMeni Tapaca [lleByenka

Kopg 3a €IPIIOY: 02070944

Micuesnaxo,szeHHa: ByJI. Bomopumupceka, 60, M. Kuis, Kuis, 01601, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Cleniajai30BaHOl BYEHOI paju). [l 26.001.38

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micneaﬂaxo,szemm: ByJI. Bonmogumupceka, 60, M. Kuis, Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca

[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micuesnaxo,r.perHﬂ: ByJI. Boslogumupceka, 60, M. Kuis, Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 34.39.37

Tema guceprauii:
1. HaHo4yacTHHKY 30J10Ta Ta Cpiba sIK MOAYJISITOPY KiCCIIENITUH-0II0CEePeAKOBAHOI peryJisiii pernpogyKTUBHO]

CHCTEMM CaMILIiB LIypPiB

2. Gold and silver nanoparticles as modulators of kisspeptin-mediated regulation of reproductive system in male
rats

Pedepar:

1. B pucepTauii mocaimpKeHo penponyKTUBHY TOKCUYHICTh HAHOYACTHHOK 30J10Ta Ta CPibJia IpY NOOJUHOKOMY
BBEJI€HHI, a TAKOX y NNO€JHAHHI i3 LIEHTPaJIbHOK CTUMYJISLIEI0 UM iHrOyBaHHSIM rirnoTanamo-rinodisapHo-roHagHoi
CHACTEMU CaMLiB IypiB pi3HOro BiKy. BCTaHOBJI€HO, 10 HAHOYACTUHKY 30J10Ta Ta CPibJa CIIPABISIOTh
IIPUTHIYYIOUMii BIJIMB HA MOPGO-PYHKIIOHANBHUN CTaH KOMIIOHEHTIB TinoTanamo-rinodizapHo-roHagHoi
cucreMu. BusBiieHo, 10 /iis1 HAHOYAaCTMHOK HallpaBjieHa BOJAHOYAC Ha LIEHTPAJIbHi Ta nepudepuyHi 1aHK1
PENpOAyKTUBHOI cucTeMU. IIpoieMOHCTPOBaHO, 0 MOP(PO-(PYHKLiOHAIbHI 3MiHU B CTAaTEBil CUCTEMI
CTaTeBOHEe3PiNNX LypiB Mpu Aii HAHOYACTUHOK OyJn 6iJIbII BUP)KEHUMHU, 10 MOXKe OYTH IOB's13aHe i3

HEJIOPO3BUHEHICTIO Ta HEJOCKOHAJICTIO PEry/ISITOPHUX Ta KOMIIEHCATOPHO-TIPUCTOCYBaJIbHUX CUCTEM.



2. This work is devoted to the investigation of reproductive toxicity of gold and silver nanoparticles. To evaluate
not only stationary changes, but systemic physiological effects, we additionally up- and downregulated
kisspeptinergic hypothalamic system - the main center for the regulation of hypothalamic-pituitary-gonadal axis.
It was shown that intraperitoneal injection of gold and silver nanoparticles resulted in significant decrease in the
functional activity, as measured in hypothalamic arcuate neurons. At the same time, 1-month-old animals were still
perceptive to the exogenous kisspeptin, while 6-month-old rats responded to the blockage of kisspeptinergic
system only. This difference is probably due to the different sensitivity of neurons to nanometals at different
stages of ontogenesis. Pituitary gonadotrophs were also affected by nanoparticles - we observed significant
decrease in the size of cytoplasm and secretory activity. Morphological findings included changes in the coloring
of cytoplasm from light-blue to blue-purple and the appearance of the macule in the central part of cells.
Exogenous kisspeptin had different effects, regarding the chemical nature of the nanoparticles. Nanosilver did not
alter stimulatory effects of kisspeptin and inhibitory effects of its antagonist. On the contrary, nanogold attenuated
those kisspeptin-related responses. We also found that pituitary toxicity of gold nanoparticles was much more
observable in young animals. We also investigated effects of nanoparticles on the testes. Both kinds of
nanoparticles caused the development of structural changes in this organ. The most frequent histopathologic
changes included local degeneration of spermatocytes, local desquamation of testicular epithelium, emergence of
multinucleated cells of spermatogenic origin and degeneration of the Leydig cells. The same changes were
observed in animals which received combinations of nanoparticles with kisspeptin or its antagonist. Supportive
investigation of the blood testosterone levels showed surprising results: despite of the fact that exogenous
kisspeptin, injected against the background of nanoparticle administration, had not altered morphometric
parameters of the Leydig cells; the concentration of testosterone was significantly elevated. It is known that
pituitary hormones affect Leydig cells in two ways: the fast one and the slow one. The fast changes are mainly due
to the direct regulation of activity of testosterone-producing enzymes. Slow effects include changes in the
transcription of specific genes. As a result, we may conclude that nanoparticles blocked the propagation of the
long-term stimulation by pituitary hormones. Also, described effects are partially explained by the sensitization of
the Leydig cells. Changes in the epididymis induced by the gold nanoparticles included increase in the number of
sperm-producing cells in the lumen of tubules and proliferation of connective tissue. However, these structural
changes did not alter the responsiveness of the organ to kisspeptin-related stimuli. Nanosilver injection resulted in
karyopyknosis in the main epithelial cells, increase in the number of leukocytes and overall qualitative changes in
the content of lumen. Again, kisspeptin-mediated regulation was unaffected by these changes. As a conclusion, we
may state that gold and silver nanoparticles inhibit the activity of epididymis by the direct influence on epithelial
cells and connective stroma. Prostate gland also showed signs of degeneration after the nanogold injections. We
observed proliferation of connective tissue, decrease in the height of secretory cells and decrease in the amount of
prostate secret. Nanosilver additionally caused leukocyte infiltration and severe local degeneration, which was
recognized by the presence of large eosinophilic crystals in the lumen of the gland. But still, kisspeptin-mediated
regulation was not significantly altered. Therefore, we may conclude that nanoparticles affect prostate gland in a
direct way. To sum up, we found out that gold and silver nanoparticles cause adverse effects to the morpho-
functional state of hypothalamic-pituitary-gonadal system. It was shown that nanotoxicity is realized both through
the direct cytotoxicity in target organs and indirect effects mediated by changes in other systems. Nanoparticles
induced more significant changes in the organs of young animals, comparing to the adults.
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