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2. lon-transporting and free radical processes in the spermatozoa of infertilite men with different forms of
pathospermia

Pedepar:

1. Incepraliito pucBsiueHO BUBYEHHIO HOH-TpaHCIIOpTyBaslbHUX (Ca -TpansieHTu Ta ATP-3anexHi cucremn) Ta
BiJIbHOpPAJMKaJIbHUX NIPOLECIB (OKAa3HUKY IPOOKCUAAHTHUX IPOSIBIB, IIIyTaTiIOHOBOI aHTUOKCUIAHTHOI CUCTEMU Ta
L-aprinin/NO cucremn) y cnepMaTo30ifax iHpepTUIbHUX YOJIOBIKIB i3 pi3HUMU pOpMaMU IATOCIIEPMIIL.
BussieHo, 0 criepmMaTo30ify 4OJIOBIKiB 3 OJIIr0300CIEPMI€I0 Ta IEMKOLUTOCIIEPMI€I0 MAIOTh 3HDKEHY UYTJIMBICTb
Io QisiosoriyHux (mporectepony) i papmakosnoriyHux (6s10katopiB K+ -kaHaniB) areHTiB. BctaHoBIeHO, 1110
[IaTOCIepMis OB's13aHa i3 nopymeHHsaM ATPe-iHnykoBanux [Ca 2+ |i-TpaH3ieHTiB Ta CYTTEBUM 3HIDKEHHsIM Ca 2+-
aKyMYJIIOI0401 EMHOCTi MITOXOHPIll CliepMaTo30iAiB. BusiBieHo npurHideHHs yabainaytansoi Na+ K+ -ATPa3Hoi

AKTMBHOCTI Ta 3HWKEHHS aKTUBHOCTI TallCUTapriH-4yTJIMBOI Ta TalICUTapTiH-PE3UCTEHTHOI KOMIIOHEHTH CaZ+,



Mg2+-ATPa3u criepMaTo30ifiB 40JI0BIKIB 3 aCTEHO-, OJIr0aCTEHO300CIIEPMIEIO i JIEMKOLUTOCIIEPMIEI0 CTOCOBHO
[IOKa3HUKIB Y HOPMO30OCIIEpMIYHIX 3pa3Kax. 3'sicoBaHO 6ioXiMiuyHi MeXaHi3MU PUrHiYeHHS HOH-
TpaHcnopTyBaJbHUX ATP-rigposasHux cucrem 3a ymoB H202-iHOyKOBaHOTO OKCAIATUBHOTO CTPECY. BcTaHOBIIEHO
3pocTtaHHs BMicTy TBK-akTUBHUX IIPOAYKTIB, IPUTHIYEHHS aKTUBHOCTEN €H3MMIB IJIyTaTIOHOBOI JIAaHKU
AQHTMOKCHUIAHTHOTO 3aXUCTY, 3HI>KEHHSI BMiCTy Ta PeJOKC-iHAEKCY IJIyTaTiOHy Y CIIEPMAaTo30ifax iHpepTUIbHUX
40JIOBIKiB IOPiBHSHO 3 BEJIMYMHAMH Y CIIEPMAaTO30iJaX Y0JIOBIKiB 3i 36epekeHol0 GepTUbHICTIO. BusiBieHo
nepeposnofin akTuBHOCTI NO-CHHTa3HOI cUCTEMHU 3i 3MillleHHSIM B CTOPOHY CaZ+ -He3aJ1e>XHOI iHIylIn6eIbHOi
i3oopmu Ta NpUrHidYeHHs apriHa3HOro LIIIXy MeTabosi3mMy L-aprininy B criepMarto3oigax iHpepTUIbHUX
YOJIOBIKIB, 5IKi CYyTTEBO HE 3aJI€XKaTh Bif TUIy IIOPYIIEHHS CIIEPMATOreHe3y. 3a NOIOMOTOI0 KJIaCTEPHOTO Ta
(aKTOPHOrO aHaJi3y BUSBJIEHO PO3IOLiJ AOCIII)KyBaHUX I'PYIl YOJIOBIKiB 32 HU3KOI 6i0XiMiYHMX ITapaMeTpiB Ta

BCTAHOBJICHO CTYIiHb CIIOPiZHEHOCTI Mi’K OKpEMUMHU 6i0XiMiYHMMU OKa3HUKAMU.

2. The dissertation is devoted to the study of ion-transporting (Ca2+ -transients and ATP-dependent systems) and
free radical processes (indicators of prooxidant manifestations, glutathione antioxidant system and L-arginine /NO
system) in spermatozoa of infertile men with different forms of pathospermia. It was found that spermatozoa of
men with oligozoospermia and leukocytospermia have reduced sensitivity to physiological (progesterone) and
pharmacological agents (K+ channel blockers). Mitochondria in the sperm cells of infertile men showed decrease in
the peak amplitudes of the CCCP-induced [Ca2+]i-transient after decrease in the progesterone-induced peak
[Ca2+]i-transient, indicating impaired mitochondrial calcium-regulating function. Pathospermia has been found to
be associated with impaired ATPe-induced [Ca2+]i-transients in sperm and a significant decrease in Ca2+
accumulation capacity of infertile men's sperm mitochondria, which may adversely affect the processes of
spermatozoa activation and result in disorders of fertilisation. The inhibition of ouabainensitive Na+, K+-ATPase
activity and decrease in the activity of tapsigargin-sensitive and tapsigargin-resistant components of Ca2+, Mg2+ -
ATPases of spermatozoa in men with astheno-, oligoasthenozoospermia and leukocytospermia compared to
normozoospermic samples was detected. In spermatozoa of oligo- and leukocytospermic men, the transport of
Na+ and K+ ions through the plasma membrane occurs more slowly and less actively than in normozoospermic
sperm cells, but is characterized by almost the same capacity. However, in spermatozoa of infertile men with
reduced mobility, transportation of Na+ and K+ ions through the plasma membrane is characterized by reduced
capacity. It was determined that inhibition of Na+, K+-ATPase activity in spermatozoa of infertile men occurs not
by reducing the reaction rate, but by reducing the affinity for ATP. The biochemical mechanisms of decrease in
ion-transporting ATP-hydrolysis systems under conditions of H202-induced oxidative stress were found. It was
revealed that under conditions of H202-induced oxidative stress, inhibition of Na+, K+ -ATPase activity in
spermatozoa occurs by reducing the enzyme affinity to the substrate and the reaction rate (only for
normozoospermic samples). Inhibition of Ca2+, Mg2+-ATPases was associated with decrease in the maximum rate
of the ATP-hydrolase reaction, without changing the enzyme affinity to Ca2+ ions. The increase in TBARS content,
inhibition of glutathione enzymes activity of antioxidant defense, decrease in content and redox glutathione index
in spermatozoa of infertile men compared to fertile men were found. According to the ratio of indicators of the
state of antioxidant factors (glutathione peroxidase activity, glutathione reductase and glutathione-S-transferase,
GSH content) and prooxidant manifestations (TBARS and GSSG), the indicators of antioxidant status were
determined and pathological coherence was found out: oligozoospermia >> oligoastenozoospermia >>
astenozoospermia >> leukocytospermia. The effect of radical (O2¢-- generating system Fe3+/ascorbate) and non-
radical (H202) ROS on glutathione -S- transferase activity and the content of lipid peroxidation products in the
spermatozoa of fertile and infertile men was determined and it was revealed that inhibitory effect of O2e-
generating system was higher than non-radical types of ROS. The redistribution of NO-synthase activity with shift
toward the Ca2+-independent inducible isoform and inhibition of the arginine pathway of L-arginine metabolism
in the infertile men’s spermatozoa, which were not significantly dependent on the type of spermatogenesis
disturbance, was revealed. The biochemical mechanisms of cNOS inhibition were investigated and it was found out
that in oligozoospermia cNOS activity suppression is due to the increase in affinity to the substrate, and in
asthenozoospermia both by reducing the affinity of the enzyme to the substrate and by reducing the reaction rate.
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