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1. [IpencraBiieHe OOCIIIKEHHS € TIEPIIUM IIPOCIIEKTUBHUM NOCIIIPKEHHSM, 10 KOMILIEKCHO OLIiHIOE OCHOBHI Ta
IOJIaTKOBIi TapaMETpHU CIIepMOTrpaMu, KOMITO3ULIIMHUN CKJIaJ, CIEPMAaJIbHOI IIJIa3MU Ha TPeIMET MapKepiB
IIPUIATKOBUX CTAaTEBUX 3aJ103, JIENTUHY, HEOPraHiuYHUX iOHIB, Ipo3anaJbHUX LIUTOKIHIB IIPU HaIMipHIl mMaci Tina /
O>KMPIiHHI ¥ YOJIOBIKiB pEIIPOIYKTUBHOTO BiKy. [linTBepakeHo, mo 3poctaHHs IMT HecpUsITIMBO IO3HAYAETHCS HA
BUIIE 323HAYEHUX [TapaMeTpPax Ta, BiJl[IOBiAHO, HETAaTMBHO BIUIMBAE Ha (GepTUIIbHMI MTOTEHIIial [1allieHTiB. Y pamKax
Ipyroi YacTVHU AucepTaLiiiHOi poOOTH, SIK iIHCTPYMEHT [1J15 IIiATBEepIKeHHS HasIBHUX a00 3'1CyBaHHS
CyIlepEeYIMBUX CIIOCTEPEXKEHD, [0 OTPUMAaHI IiJ] 4ac JOCiIKeHb 6i0JI0riYHOro MaTepiasy 4YOJIOBiKiB, 6yIn
BUKOPUCTaHi TBAPMHHI MoZeli. Y eKcriepuMeHT 6yJ10 BKIo4eHO 30 cTaTeBO3piux 6i1MxX HesTiHIHUX LypiB-CcaMILiB
macolo Tina 250-300 r, AKuX BUIIAAKOBUM YMHOM po3mnofinnau Ha 3 rpymnu (o 10 camiiB y koxxHiit). KoHTposibHa
rpyna (KT') oTpuMyBasa cTaHapTHUIN paljioH; epia A0ocifgHa rpyna TBapyH repebyBasa Ha [1ieTi 3 BACOKUM
BMicTOM xupy (BXX]I) - craHmapTHUil KOpM OYB JOTNOBHEHUI CMaJIbLIEM TaKUM YMHOM, 100 4acTKa KUPY
craHoBua 45% HJ060BOrO KaJopaxy; Apyra AOCiHA Ipyla CII0XKUBala KOPM 3 BUCOKMM BMiCTOM XXUPY Ta LyKPY
(BXKILI) - 40 % KxKaJ ckyiaganu skupu Ta 46 % npunajasno Ha ByryieBonu. [IpoieMOHCTPOBaHO, 10 MicsIst 7 TUXKHIB
nepebyBaHHS LIypiB HA JIi€Ti 3 BUCOKAM BMiCTOM >XUPY Ta LYKPY, KoedillieHT BiciepaabHOro xupy 3pic Ha 40 % (p <
0.05), mo Bkasye Ha 3HaYHi MeTaboJIiuHi 3MiHN Y 1iii rpymi Ta, BianosigHo, 6inbut edexTrBHE 3acTocyBaHHsa BXKII]]
D711 MOJI€JIIOBAHHS OKMPiHHS B IypPiB. 3alIPONIOHOBAHI BUCOKOKAJIOPilHI paljioHN He CIIPUYNHNIIY 3HAYHUX 3MiH
TaKMX [10Ka3HUKIB, SIK IPUPICT MacH Tina, iHpexc Jli Ta roHagocomatuyHuil iHpexc (p > 0.05). [TokasaHo, o Ha TJi
BHCOKOKAJIOPIMHOIO Xap4yyBaHH4 B LIyPiB BUABJISJIM XapaKTEPHI O3HAKU AUCIIINigeMii — KOHLeHTpalii 3araJbHOTo
XosiecTepuHy nsasmu Kposi y BXX]I rpyni 3pociu Ha 24.5% (p = 0.035), y BXXL - Ha 29.8% (p = 0.035); koedilieHT
areporeHHocTi - 3pic y 1.8-2.1 paza (p < 0.05); a BMicT dpaxkuiii inonpoTeiHiB HU3bKOI MiJIbHOCTI y IpyIiax 3pocTaB y
1.9-2.1 paza (p = 0.025). He BusBIEHO CYTT€EBOI Pi3HULLi OJI0 PiBHA [VIIOKO3M IJIa3MU KPOBi MiX rpynamu (p > 0.05).
KonueHnTpauig entrHy KpoBi IypiB L0 [10YaTKy €KCIIEPUMEHTY MIXK IpyliamMu He Bifpi3Hsaiacs i cTaHOBUIIA
0.4-0.44 ur/ma (p = 0.05), a micJist 7 TUKHIB 3aCTOCYBaHHS [Ii€T CIIOCTEpirasocs: He3HauHe 3pOCTaHHSI PiBHIB
JIENITUHY B ycix rpynax tBapuH: y BXX]I Ha 9.0%, y BXXI]] - Ha 14% Bin noyaTkoBux fgaHux (p < 0.05). [1pu aHanizi
eMNiguaMMaIbHOI CIIEPMU BUSIBIIEHO, 10 PYXJIMBICTh CIIEPMATO30iA4iB noripumysasnacs: y BXK]I rpyni 6ysa Ha 13%
HIKYOI0, a cepel; TBapuH, 1o crioxkupanu BXXKI, - Ha 18% nopisusHO 3 KT (p < 0.05). 3aranbHa KiJIbKiCTh
BUJIiJIEHMX CIIEPMAaTO30iJiB Ta XUTTE3ATHICTb HE [10Ka3aju iCTOTHOI pisHuLi MiX rpynamu (p > 0.05). Y
IIpeJcTaBjIe il poboTi Briepile B YKpaiHi onucaHo QyHKIiOHAIbHUI CTaH MITOXOHAPIN iHTaKTHUX CIIEpMAaTO30iTiB
Ha TJIi AieT-iHAYKOBAHOrO OXUPiHHS. byJsio nokasaHo, mo cepeq TBapuH Ha BXXI]]] 6a3asnbHa IBUKICTh AUXAHHS
criepmato3soigiB cranosuia 0.040 + 0.013 HM /02 /10MIH.KIIITHH /XB Ta Mai>ke BIBiUi IIepeBUIyBaja [IOKa3HUKU
KoHTposIo (p = 0.015). MakcuMasbHa MBUKICTh AUXaHHS, 10 € MipOIo 31aTHOCTI KJIiTUH pearyBaTH Ha MifBUILEHY
noTpeby B eHeprii, y BJ)KLIJ rpymi TBapus 6ysa Bumoio Ha 30% (p = 0.04). PeecTpyBasiocst 3HMXEHHS Pe3€PBHOL
IMXaJIbHOI 30ATHOCTI MITOXOHZPIN CIIepMaTO30ifliB Ha TJIi XapyyBaHHS BUCOKOKAJIOPIMHUMU Jli€TaMu, O HAK
CTaTUCTUYHO 3HAUyL1oi Pi3HUL MixK rpyniamu He BussieHo (p > 0.05). [TokazaHo, 1110 onTUMaabHa KOHLIEHTPaLllis
IIPOTOHO(pOPA AJ1s1 OCATHEHHS MAaKCHMaJIbHUX [10Ka3HUKIB AUXaHHS iHTaKTHUX CTATE€BUX KJiTHMH cTaHOBU7NA 0.5
MKM /51 FCCP (kap6oHin-uiaHig-p-TpuduopmerokcudeHinrigpasony). IlinTeepaxxeHo, mo BUMipIOBaHHS
CIIO)KMBAHHS KUCHIO € JOCUTh YyTJIMBUM MapKepoM (QYyHKLiOHAJIBHOTO CTaHy MiTOXOHpiN. OTpUMaHi pe3yibTaTi
IOTIOBHIOIOTh HAyKOBI aHi y cpepi bioeHepreTuku criepmaTo30iniB 3a (isiosIoriyHuX yMOB Ta Aii pi3sHUX 30BHIIIHIX
YMHHUKIB, 8 TAKOXX PO3MHUPIOIOTh PO3YMiHHS BIIJIMBY HAIMIPHOTO BifJKJIaZJl€HHS )KUPOBOi TKAHWHU HA NIOKa3HUKU

(depTUIBHOrO MOTEHIialy YOJIOBIKIB.

2. The presented study is the first comprehensive prospective study that evaluates the main and additional sperm
parameters, the seminal composition, including markers of accessory sex glands, leptin, inorganic ions, pro-
inflammatory cytokines in overweight / obese males. It has been confirmed that a BMI increase adversely affects
the above-mentioned parameters and, accordingly, negatively affects the male fertility potential. The animal
models were used as the second direction of the presented work to confirm existing or clarify contradictory
observations obtained during human studies. The experimental part included 30 sexually mature white non-linear
male rats with a body weight of 250-300 g. All animals were randomly divided into 3 groups (10 males in each). The
control group (CG) received a standard chow; the first experimental animal's group was on a high-fat diet (HFD) -



the standard feed was supplemented with lard to achieve 45% of daily caloric intake by fat; the second
experimental group consumed a diet with a high fat and sugar (HFHSD) - 40% of kcal of fats and 46% of
carbohydrates. It was demonstrated that after 7 weeks of feeding a high-fat high-sugar diet, the visceral fat index
significantly increased by 40% (p < 0.05), confirming significant metabolic changes in this group and, accordingly, a
more effective application of HFHSD for modeling adiposity in rats. The proposed high-calorie diets did not cause
significant changes in such indicators as body weight gain, Lee index, and gonadosomatic index (p > 0.05). It was
confirmed that high-calorie nutrition during 7 weeks caused typical signs of dyslipidemia - the concentration of
total cholesterol in the HFD rat's blood plasma increased by 24.5% (p = 0.035), in the HFHSD group - by 29.8% (p =
0.035); the atherogenic coefficient was higher by 1.8-2.1 times (p < 0.05); and the low-density lipoprotein fraction
increased by 2.1 times (p = 0.025). No significant difference was found in blood plasma glucose levels between
groups (p > 0.05). The mean leptin concentration before the start of the experiment did not differ between the
groups and was 0.4-0.44 ng/ml (p = 0.05), and a slight increase of leptin levels was observed in all groups after 7
weeks of feeding diets: in the HFD by 9.0%, in the HFHSD - by 14% from the initial data (p < 0.05). The analysis of
epididymal suspension showed that sperm motility worsened in the experimental groups: it was 13% lower in the
HFD group, and 18% lower in the HFHSD group compared to the CG (p < 0.05). The total number of isolated
spermatozoa and viability did not show a significant difference between the groups (p > 0.05). In the presented
work, for the first time in Ukraine, the mitochondrial functional state of intact spermatozoa is described against
the background of diet-induced obesity. The basal respiration rate of spermatozoa was 0.040 + 0.013 nM /02 /10
million cells /min among HFHSD animals and was almost twice as high as in CG (p = 0.015). The maximal
mitochondrial oxygen consumption, which is a measure of the response cells’ ability to increase energy demand,
was 30% higher in this group of rats (p = 0.04); decreasing of the mitochondria reserve respiratory capacity (spare
respiratory capacity) was registered, but no statistically significant difference between the groups was found (p >
0.05). It was shown that the optimal concentration of the protonophore for achieving the maximum respiration of
intact sperm cells was 0.5 uM /1 FCCP. It has been confirmed the oxygen consumption measurement is a fairly
sensitive marker of the mitochondrial functional state. The obtained results complement scientific data in the field
of sperm bioenergetics under physiological conditions / impact of various external factors, and expand the
understanding of the influence of excessive adiposity on the male fertility potential.
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