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Bus4yeHHs1  3HayeHHs  pO3BUMKY  OKCUOamu8HO20  CmMpecy Yy  3HUXEHHI
penpodykmugHoi 30amHocmi KHypig-nidHuUKie 6yno memoro daHoi pobomu. pynu meapuH
6yno cgbopmosaHo nicrisi nposedeHHs aHOPOosIo2iYHOI ducnaHcepu3auii i OUiHKU siKocmi
esKynsamie: KOHMpOsnbHa 2pyrna camujie cknadanacsi 3 KiiHIYHO 300p0o8UX MBapuH,
rOKa3HUKU sIKocmi criepmMu siKux eidnoegifanu HYUuHHUM Hopmamueam; docridHa epyna —
KiHIYHO 300p08i MBapUHU, MOKa3HUKU SIKOCMI criepMu SIKUX 6ynu 3Ha4yHoO 3HUXeHUMU. Y
epynax meapuH eu3Hayanu Mapkepu okcudamueHo20 cmpecy: OieHO8i KOH’toeamu,
MmarioHosull Oianb0e2id ma emicm cmabinbHUX memabonimie UuKily OKCUOY HImpozeHy.

Email: Bio6ip npob cuposamku Kpoesi nposoduriu nicisi ompumMaHHs esKynsamy 0r1s 00CiOXKeHHS. Y

vsevolod koshevoy@yahoo.com KHypig OOCriOHOI 2pynu 8CMaHOB/IEHO 3HUXEHHST pernpodyKmueHoi 30amHocmi, Wwo
Xapakmepusyearnocsi 6ipo2iOHUM 3HUXEHHSM 0b6’emy eskynsmy Ha 14,4 %, KoHueHmpauii
criepmiie Ha 10,5 %. Pyxnugicmb 6yna 3Ha4HO 3HUXXEHOK MOPIBHSIHO 3 NOKa3HUKaMu camuis
KOHmMpornbHOI epynu — Ha 42,9 %. BiOMiYyeHO 3HUXEHHS KinbKocmi pyxnueux criepmiig y
eskynami Ha 55,8 %. Bmicm criepmiig i3 MopghonoaidHumMu aHomarismu 6yno nidgsuwieHo
matike Ha 21 %. Y cuposamui Kpogi meapuH Oyro 8CcmaHOB/IEHO KiflbKiCImb MapKepie
okcudamugHo2o cmpecy. 3 ompumaHux OaHux 8UOHO, WO y meapuH OOC/iOHOI epynu
8idmiyeHo HasigHicmb oOkcudamueHo20 cmpecy. Tak, emicm OieHo8uX KOH'oeamig 6yno
8ipoeidHo nidsuujeHo Ha 19,2 % (2,4+0,04 mkmons/n, p<0,001), a maroHog8020 dianb0ezidy
Ha 90,1 % (0,78+0,04 mxmons/n, p<0,001). XapakmepHum 6yno 3HavyHe 306ifbWEHHS
emicmy cmabinsHux Memaborsimie yukriy okcudy HimpozeHy Ha 883 % (7,2+0,04
MKMmonb/r, p<0,001). 3a pesynbmamamu OOCIOXKEHHSI 8UOHO, WO Y KHYypig-riOHUKig 3i
3HUXEHHSM penpodyKmMueHoi 30amHocmi HasieHe 8ipoeiOHe MIO8UUEHHST 8Micmy MepP8UHHUX
npodykmig nepokcudayii — OiEHO8UX KOH'02amig | KiHUego20 npodyKmy MnepeKucHo20
OKUCHEHHS niinidie — MasioHo8oeo Oianbdezidy, a makox 3Ha4yHe 30iNbUWeHHS KinbKocmi
cmabinbHux memabornimie Uuky OKcudy HIMpo2eHy, W0 ce8i04yumb PO PO38UMOK
oKcudamugHO20 cmpecy y OpaaHi3mi ridOHUKI8; 3a pOo38UMKY OKcudamugHo20 cmpecy y
KHypig-rnniOHUKi8 criocmepieacmbCsi 8ip02iOHe 3HUXEHHS PyXxrueocmi criepmiig | 3HayHe
3MEHWEHHS KinbKOCMi pyXiueux criepmiig y esiKynsmi.

Knroyoei cnoea: kHyp, penpodykmueHa 30amHicmb, criepma, okcudamueHul
cmpec, akmueHi hopmu okcuzeHy, OiEHO8I KOH'oeamu, masioHosul Oianboeeio, OKcud
HImpozeHy.

3HayeHMe OKCUAATUBHOIO CTpecca B CHMXXEHUN penpoAyKTUBHOW COCOOHOCTU XPAKOB-
npousBoguTtenen

B. WU. KoweBon, C. B. HaymeHko
Xapbkosckasi 20cy0apcmeeHHasi 3008emepuHapHasi akademusi, Xapbkos, YkpauHa

U3yyeHue 3HauveHuUsi passumusi OKcudamueHO20 cmpecca 8 CHUXeHUU perpodyKmusHOU CrocobHOCMU XPSIKO8-
npousgodumernel 6bi10 yenbio 0OaHHOU pabombi. [pynnbl XueomHbiX Oblnu  cchopMuUpOBaHbl  MOC/e  MposedeHUst
aHOpornoeuyeckoli ducnaHcepusayuu U OUEHKU Kadecmea 35IKyisimos. KOHMPOIIbHas 2pyrnina camy08 COCmosifia u3 KInuHUYecKu
300p08bIX XUBOMHbIX, TOKa3amesiu Ka4ecmsa criepMbl KOmMopbiX coomeemcmeaosasu delicmayouum HopMmamusam; orbImHasi
epynna — KAuHU4YecKu 300posbie XUBOMHbIe, rokazamersiu Kadecmea criepMbl KOmopbix Obliu 3HaYUMesIbHO CHUXeHbI. B
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epynnax XusomHbIX onpedesnsu MapKepbl OKcudamueHO20 cmpecca: OUEeHO8ble KOHbH2ambl, MasloHo8bIl Ouanb0esud u
codepxxaHue cmabursbHbix Memabonumos yukna okcuda HumpozeHa. Ombop npob CbIBOPOMKU Kposu Mpoeodusnu rocse
nonyqyeHusi asKynama Ons uccriedosaHusi. Y XpsiKkoe OfblmHOU 2pyrrbl  YCMaHOB/IEHO CHUXeHUe pernpolyKmugHoU
crocobHocmu, Komopoe Xapakmepu308ar0Ccb O0CMOBEPHbLIM CHUXeHUeM obbema 3sKynsama Ha 14,4 %, KoHueHmpayuu
crnepmues Ha 10,5 %. ModsuxHOCMb bbina 3Ha4uMmMerilbHO CHUXeHa 8 CpasHeHUU C rokazamensiMu KOHMpPObHOU epynibl — Ha
42,9 %. OmmeyYeHO CHUXeHue Konudyecmea Mo0B8UXHbIX criepMmues 8 3sikynsame Ha 558 %. CodepxaHue criepmues C
Mopghorio2udeckUMU aHoManusaMmu b0 noebiweHo nodmu Ha 21 %. B cbisoOpomKe Kpogu XUBOMHbIX Oblfi0 yCmMaHO8IeHO
Komu4yecmeo Mapkepos okcuGamueHo2o cmpecca. Tak, colepxaHue OuUeHO8bIX KOHBb2amos 6bi1o  00CMOBEPHO
rnosbiweHHbIM Ha 19,2 % (2,4+0,04 mkmonws/n, p<0,001), a manoHosozo Ouanbdezuda Ha 90,1 % (0,78+0,04 mKMmornb/n,
p<0,001). XapakmepHbim Obi10 3Ha4YumMeslbHoe ysesudeHue codepxaHus cmaburnbHbiXx Memabonumos yukna okcuda
HumpoeeHa Ha 88,3 % (7,2+0,04 wmkmonw/n, p<0,001). U3 pesynbmamoe uccriedosaHusi BUOHO, 4YMO Yy XPsIKO8-
npoussodumeriell €O CHUXeHUeM pernpodyKmueHOU CriocobHoCmuU ycmaHo8/ieHo OG0CmOo8epHOe MoebleHUEe codepxxaHusi
rnepeuYHbIX MPOOYKmMoe rnepokcudayuu — OUEHOBbIX KOHBIO2amoe U KOHEeYHO20 MpodyKma fnepekucHo20 OKUCIEHUS unudos —
marioHogoeo OQuarnbleauda, a makxe 3HayumersibHOe ysenudeHue Kosudyecmea cmabusibHbix Memabonumos yukna okcuda
HumpoeeHa, 4Ymo ceudemesibcmeyem O pPa3guUMUU OKcudamueHO20 cmpecca 8 OpeaaHu3Me camMyos; Mpu pasgumuu
OKcudamueHo20 cmpecca y Xpsikos-ripoudsodumersieli Habrrolaemcsi A0CMOBEPHOE CHUXKEHUE MoO8UXHOCMU criepmues U
3Ha4YumeslbHoe yMeHbLWEHUEe Koru4ecmeaa nod8uUXHbIX CIepMues 8 3siKysime.

Knrodeeble cnoea: xpsk, pernpodykmueHasi criocobHOCMb, criepMa, OKCuOamueHbIli Cmpecc, akmueHble (hopMbI
OKCUe2eHa, QUeHO08bIe KOHbIo2ambl, MasioHo8bIl duanb0eaud, OKCUud HUMpPO2eHa.

The impact of oxidative stress in reducing the reproductive capacity of the boar-inseminators
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Boar-inseminators with a decrease of reproductive capacity had a significant increase of the content of primary products
of peroxidation —diene conjugates (by 19,2%) and the final product-malondialdehyde (by 90,1%), as well as a significant
increase in the number of stable metabolites of the cycle of nitric oxide (by 88,3%), which indicated the development of oxidative
stress in animals.

Keywords:boar, reproductive capacity, sperm, oxidative stress, active forms of oxygen, diene conjugates,
malondialdehyde, nitric oxide.

Introduction (Doshi, Khullar, Sharma, & Agarwal, 2012). The

The actuality of the problem. Reproductive capacity reproductive capacity of boar-inseminators and the
of a male depends on a variety of factors and is under the mechanisms of its decline, sperm quality and its
influence of many negative factors from the external and biochemical features have been the subject of research by
internal environment. As a rule, it is not capable of an many scientists (Parrilla et al., 2012; Chornozub, 2013;
adequate response to the full extent. The mechanisms of Pilane, Bopape, Mapeka, & Netshirovha, 2016;
action of such influence are determined by the structural Dzienkonska et al., 2017).
and functional organization of the reproductive system The purpose of the research was to study the
(Koshevoi et al., 2015). In recent years researchers have impact of the development of oxidative stress in reducing
substantiated the role of active forms of oxygen (AFO) and the reproductive capacity of boar-inseminators.
nitrogen (AFN) in the functioning of the male reproductive The task of the research was to determine the
system (Shekarriz, Thomas, & Agarwal, 1995; Sharma, content of major markers of oxidative stress — diene
Pasqualotto, Nelson, Thomas, & Agarwal, 1999; conjugates (DC), malon dialdehyde (MDA) and stable
Hammadeh et al., 2006; Desai, Sharma, Makker, metabolites of nitric oxide cycle (NOy) in blood serum of
Sabanegh, & Agarwal, 2009; Ghareeb, & Sarhan, 2014; boar-inseminators with decreased reproductive capacity.
Bisht, Faig, Tolahunase, & Dada, 2017; Barik,
Chaturvedula, & Bobby, 2019). In the testes and sperm Material and research methods
depending on concentration and other factors AFO and The research was conducted on boar-inseminators
AFN can perform both physiological role and negative (n=18) which belonged to the private farms. Groups of
effect, causing oxidative stress (OS) accompanied by a animals were formed after andrological examination and
decrease of the quality of sperm and its insemination ability evaluation of the quality of ejaculates: control group of
(De Lamirande, & O’Flaherty, 2007; Aitken, 2016). males (n=5) consisted of clinically healthy animals. The

Analysis of recent research and publications. OS is sperm quality indicators were in accordance with current
a condition that occurs as a result of an imbalance between standards; clinically healthy animals the sperm quality of
oxidative-regenerative processes under the influence of which was significantly reduced belonged to the test group
external or internal factors and leads to oxidative (n=5).
modification of molecules, in particular lipids, proteins and In animal groups markers of oxidative stress were
DNA (Agarwal, Mulgund, Sharma, & Sabanegh, 2014; Du identified: primary peroxidation products — DC, final product
Plessis, Agarwal, Halabi, & Tvrda, 2015). Lipid peroxidation — MDA the content of stable metabolites of the nitric oxide
(LPO) has a negative effect on the sperm quality of males cycle. Serum sampling was performed when the ejaculate
(Agarwal, Makker, & Sharma, 2008; Chornozub, 2013; for the research had been obtained. Spectrophotometric
Pilane, Bopape, Mapeka, & Netshirovha, 2016). There is methods were used to determine the concentrations of DC
controversial data regarding the role of the nitric oxide (NO) (Stal'naya, & Garnishvili, 1977), MDA (Fedorova,
cycle in the development of reduced reproductive capacity. Korshunova, & Larskiy, 1983) and NOy (Golikov, 2004).
It is known that high concentrations of NO exert significant The results were statistically processed according to
cytotoxic properties and activate LPO in seminal plasma Student’s t-test (Rebrova, 2003).
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Results and Discussion
Animals with clinical condition abnormalities during
andrological examination were not found. The studied
ejaculates of boar inseminators had the following
indicators: out of 18 estimated samples 10 samples met the
current standards (56%), 6 ones did not fully meet all

evaluation criteria (33%), and 2 samples had increased
sperm count with morphological anomalies, however they
did not deviate from other indicators.

According to the obtained results, we formed groups
of animals that differed in sperm quality. The research data
is given in tablel.

Table 1

Evaluation of sperm quality of boar-inseminators, (M+m, n=5)

. Groups of animals

Indicator
control test

Ejaculate volume, ml 203,2+3,9 | 173,9+2,0**
Sperm concentration, billion / ml 0,19+0,002 | 0,17+0,0032*
Mobility, points 8,410,245 | 4,8+0,374**
Number of motile sperm in ejaculate, billion | 32,0+0,874 | 14,1+1,134**
Sperm with morphological anomalies,% 16,240,663 | 19,6+0,678*

Notes: * — p<0,01; ** — p<0,001 — compared to the indicators of the control group.

The boars of the test group had a decrease in
reproductive capacity, which was characterized by a
possible decrease in ejaculate volume by 14,4%, and
sperm concentration by 10,5%. Mobility was significantly
reduced compared to the male control group by 42,9%.
Accordingly, the number of motile sperm in the ejaculate

was reduced by 55,8%. The content of sperm with
morphological anomalies was increased by almost 21%.

The number of oxidative stress markers was
established in the blood serum of animals. The obtained
results are shown in fig. 1.

2,6 1 a

2,4 0,8 6 I—
0,6 —_— a I

2,2 —
0,4 — 2 I

2 0,2 — 0 :
18 - 0 NOx, prnal/l
DC, pmol/ MDA, pmolf|
® Control group Test group

Fig. 1. The content of oxidative stress markers in the blood serum of boar-inseminators

According to the obtained data, the animals of the
test group underwent oxidative stress. Thus, the content of
primary products of peroxidation —diene conjugates (DC)
was significantly increased by 19,2 % (2,4+0.04 pmol/l,
p<0,001), and the final product of LPO — malon dialdehyde
(MDA) by 90,1 % (0,78+0,04 umol/l, p<0,001). There was a
significant increase of the stable metabolites content of the
nitric oxide cycle (NOx) by 88,3% (7,2+0,04 pmol/l,
p<0,001).

According to the results of research it was
determined that the main reason of the decrease of the
reproductive capacity of boar-inseminators was the
deterioration of sperm quality, in particular the sperm
motility indicator and a significant decrease of the number
of motile sperm in the ejaculate, which was a consequence
of increased production of AFC and AFA that was proved
by the accumulation of oxidative stress markers in the
blood serum of males.

Conclusion

According to the obtained results we can conclude
the following:

1. Boar-inseminators with a decrease of
reproductive capacity had a significant increase of the
content of primary products of peroxidation — diene
conjugates (by 19,2 %) and the final product of LPO —
malon dialdehyde (by 90,1 %), as well as a significant
increase in the number of stable metabolites of the cycle of
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nitric oxide (by 88,3 %), which indicated the development of
oxidative stress in animals.

2. Due to the development of oxidative stress boar-
inseminators had a significant decrease of sperm maotility
(by 42,9 %) and a significant decrease in the number of
motile sperm in the ejaculate (by 55,8 %).

Prospects for further research. The authors of the
article are interested in the study of the state of antioxidant
protection, hormonal background in boar-inseminators with
reduced reproductive capacity due to oxidative stress and
the development of modern methods of its correction.
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