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BREED FEATURES OF PROTEIN METABOLISM
IN THE BOAR-SIRES ORGANISM

The data of proteins oxidative modification intensity in semen plasma and spermocyte plasma of Large White breed boar-
sires and synthetic line SS23 are being studied. It is determined that the contents of the products of oxidative modification of
sperm plasma of both animal groups under study is much higher compared to spermocyte plasma. The pattern in the distribution
and content of oxidized forms of proteins in the Large White breed boar-sires and synthetic line SS23 is noted, due to the
intensity of metabolic processes. Investigated semen of boar-sires contained a significant amount of sulfhydryl groups of
proteins and low molecular weight thiols
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Statement of the problem, analysis of recent research and publications. Oxidative stress and its
impact on the functioning of various body systems is an important problem for modern biology and
medicine. Stress is seen as a way to achieve resistance to the action of extreme factors of different
origin. However, stress can be a factor that promotes the development of several diseases [4, 6].

An important manifestation of the stress response and the adaptive adjustment is to improve the
activity of the regulatory mechanisms involved in maintaining an optimal level of metabolic processes
intensity at the level of the whole organism. However, there must be natural specific features in the
implementation of various mechanisms for mobilizing stress. The problem of stress response
implementation at the level of individual organs and tissues remains valid. In particular, there is little
knowledge in question of metabolic processes changes in the boar-sires body under their moderate use.

Analysis of modern scientific literature leads to the conclusion that many papers are devoted to lipid
peroxidation and at the same time the oxidative modification of (OMP) cells and tissues proteins are
described less. Mechanisms and consequences of the stress response in animals depend of the different
tissue metabolic capabilities and individual physiological capabilities.

The aim of the study is to determine the content of the oxidative modification of protein products
and middle mass molecules in the boars semen, which is an important marker for the morphological and
functional state of spermatozoa evaluation.

Materials and methods. The Large White breed boar-sires and synthetic line SS23 two year old
ones were used for the research. Animals were rised in the conditions of the "Elite" Ltd. Company at
Terezine village, Bila Tserkva district, Kyiv region. Stockkeeping conditions corresponded the general
biological requirements.

The material for the study was the sperm, received by manual way. Sperm plasma was separated by
centrifugation (3000 rev./min. during 10 minutes.), germ cells were washed in saline. Next freezing and
thawing destroyed the sperm cell membrane, the final destruction was carried out by differential
centrifugation at 14,000 rev/min. during 10 min. Then metabolic proteins products (carbonyl derivatives, the
average molecular weight, thiol groups) were determined in semen plasma and spermocyte plasma.

OMP intensity was determined by reaction of protein amino acid oxidized residues with 2.4 dynitro-
fenilhidrazyne to form aldehydynitrophenilhidrazones (ADNPH) and ketonedynitrophenilhidrazones
(KDNPH). Absorbance of formed carbonyl derivatives dynitrofenilhidrazons is recorded at different
wavelengths: 356 nm — KDNFH aliphatic neutral (KDNFH NH); 370 nm — ADNFH aliphatic neutral
(ADNFH NH); 430 nm — aliphatic KDNFH main character (KDNFH OX); 530 nm — aliphatic ADNFH
main character (ADNFH TC) [3].

Determination of average molecular mass (AMM) was carried out by screening method [5], which is
based on the deposition of coarse fibers threechloroacetic acid 10% solution of acid. Optical density of
the supernatant recorded at 254 nm — the average molecular weight that do not contain aromatic acids;
280 nm — the average molecular weight containing aromatic acids.
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Determination of HS-groups of proteins [1] was performed using Ellman's reagent, which is based
on the interaction of 5,5 '-ditiobis-2-nitrobenzoic acid with HS-groups of proteins and releasing
tionitrofenile anion. Tionitrofenile anion number's formed directly proportional to the content of HS-
groups of proteins. The results are analyzed using packet processing applications for medical and
biological information Statistica 6.0 (StatSoft, Inc., USA).

Results and discussion. OMP's datas of boar-sires plasma and semen spermotsyte plazma of Large
White breed and synthetic line SS23 presents in table 1. The main dynitrofenilhidrazones content were
formed belong to the aldehyde and ketonedynitrofenilhidrazones neutral. Significant difference between
these parameters in the studies were not found.

Table 1 — Content of the oxidative modification of proteins products in semen plasma and spermocyte plasma of boar-
sires, mmol/g protein, (M = m; n = 8)

) Products neutral Products main
Group of animals KDNPH 2=356 ADNFH A=370 | KDNPH A=430| ADNFH A=530
Purebred boar-sires of |Plasma 40,21+2,44 31,29+1,72 25,36+1,80 3,50+0,30
Large White breed Spermocyte plasma 4,55+0,38 3,60+0,27 2,08+0,15 0,710,06
Boar-sires of synthetic Plasma 34,2342 .29 32,7242,12 24,74+1,49 4,3+0,40
line SS23 Spermocyte plasma 5,234£0,23 3,71+0,18 2,17+0,14 0,80+0,07

The neutral and main KDNFH content of the purebred boar-sires sperm plasma is slightly higher
than in the group of synthetic line animals. Instead the number of investigated products in spermotsyte
plasma of the Large White breed sires was lower compared with synthetic line animals.

The study of main and neutral ADNFH showed lower content of oxidation products in plasma and
spermotsyte plasma in purebred animals. The concentration of OMP products in semen plasma of both
animal groups is significantly higher compared to spermotsyte plasma.

Thus it is marked a certain regularity in the distribution and content of oxidized forms of proteins in
the Large White breed boar-sires and synthetic line SS23. The OMP products level in the semen of
studied animals was probably due to the different intensity of metabolic processes.

It was found that proteins semen of synthetic lines boar-sires are more susceptible to OMP. In the
literature, there is evidence that the oxidation of proteins leads to degradation of the corresponding
peptides [8]. It is known, that low molecular weight compounds peptides play an important role in the
regulation of metabolic processes, especially under stress exposure [6].

Average molecule weight range in general is an indicator that reflects the destructive oxidative pro-
cesses in the body. They are formed as a result of proteolysis and they contribute increasing of free radi-
cal processes in the body. Average weight molecules are markers of endogenous intoxication [2], as they
regulate the flow of pathological processes and they take the role of secondary toxins with viability af-
fect for all organs and systems. The average molecule weight level of spermocyte plasma of large white
breed sires was significantly higher (p <0.05) compared with synthetic line animals SS23 (Table 2),
which are containing aromatic amino acids.

Table 2 — The average weight molecules content in semen plasma and spermocyte plasma of boar-sires, conv. units.

(M+m;n=8)
Index Purebred boar-sires Large White breed Synthetic line Boar-sires SS23
Plasma Spermocyte plasma Plasma Spermocyte plasma
AWM with aromatic amine acids 0,17+001 021001 0,15+£001 0,16+001*
AWM without aromatic amine acids 082+004 1,05+£005 0,73+£004 086+005*

Note. Here and in Table. 3 significant difference is relatively to purebred boars-sires at * — P <0.05.

Important role in the regulation of redox homeostasis restored in cells and tissues play a thiol
compounds. HS-containing proteins are the main line of defense cells against radical OH ¢. Due to short
half-life period and diffusion radius the hydroxyl radicals is not subject to enzymatic inactivation in
biological systems. But these compounds exhibit strong cytotoxic and mutagenic effects [4, 7].

Male sex cells are rich for thiols as they play a crucial role in the functioning of the cell. The content
of sulfhydryl groups can be seen on the enzymes metabolic activity. Thiol groups protect proteins from
damaging by unfavorable external environment. So it is likely that the physiological activity of the
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semen collected from boar-sires of different breeds is in direct proportion to the quantitative content of
HS-groups in sperm.

It is established that semen plasma and spermocyte plasma of purebred boar-sires on average con-
tained 140,40 + 5,22 and 330,57 + 9,63 mmol / L HS-groups, in synthetic line boar-sires — 179,85 + 8,09
and 357,01 + 13,40 mg / 1 HS-groups, respectively (Table 3).

Table 3 — Content of sulfhydryl groups in semen plasma and spermocyte plasma of boar-sires, (mmol /1, M = m; n = 8)

Index Purebred boar-sires Large White breed Boar-sires Synthetic line SS23
Plasma Spermocyte plasma Plasma Spermocyte plasma
Common HS-group 140,40+5,22 330,5749,63 179,85+8,09* 357,01+13,40
Free HS-group 27,90+1,42 57,03+3,01 33,23+1,59* 81,60+3,14*
Protein HS-group 112,50+3,92 273,50+14,14 146,62+9,42* 275,40+14,52

It is established that semen plasma and spermocyte plasma of purebred boar-sires on average
contained 140,40 + 5,22 and 330,57 + 9,63 mmol / L HS-groups. The synthetic line boar-sires contained
179,85 + 8,09 and 357,01 + 13,40 mg / | HS-groups, respectively (Table 3).

The concentration of HS-groups in the boar-sires germ cells of both breeds was actually two times
higher than in semen plasma. This indicates that sulfhydryl groups play important role in the regulation
of gametes oxidation-reduction homeostasis. The number of common, free and protein sulfhydryl groups
in the semen of synthetic lines boars was significantly higher in relation to animals of large white breed.

The protein thiol groups were dominated in spermocyte plasma and semen plasma of animals studied.
Value of protein sulfhydryl groups to free (non-protein) sulfhydryl groups in semen plasma and spermocyte
plasma of purebred sires is 4.03 and 4.79 units, in animals of synthetic line — 4.41 and 3.37 respectively. This
suggests that spermocyte plasma of boar-sires has many more non-protein thiol groups.

Conclusions. Analysing the above data we can say that the boar-sires semen contains large amounts
of sulfhydryl groups of low weight molecular thiols and proteins. These compounds could likely take
active part in the complex of biochemical processes in cells leaking and structural elements stored in the
cell membrane of gametes and quality indicators of sperm.

Prospects for further research. The correction of free radical oxidation of proteins and lipids by
using a multicomponent drug.
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IHopoani ocodmBoCTi 6iNKOBOr0 00MiHY B OpraHi3mi KHypiB-ILIiIHUKIB

C.A. IToaimyk, C.I. HHexmictpenko, B.M. ITonimyk, O.C. IlexmicTpenko, A.O. CiiocapeHko

HaBenmeni JnaHi 100 JOCHI/KCHHS 1HTCHCHBHOCTI OKHCHIOBAJNBbHOT Monmudikamii OUTKIB y TUiasMmi CcHoepMH Ta
CHEepMOLMTOIIIa3Mi KHYPIB-IUTIJHUKIB BeNUKOi 01101 mopoau Ta cuHTeTudHOi JiHii SS23. BeTaHoBNeHO, 1110 BMICT MPOAYKTIB
OKHCHIOBAIbHOI Moauikamii B Iwia3Mi crmepMd 000X JIOCHDKYBaHUX TBapuH 3HAYHO BHUINUA MOPIBHSAHO i3
CIEPMOIMTOILIA3MO0. BifiMiueHa 3aKOHOMIpHICTh y PO3MO/ALTI Ta BMICTI OKHCHEHHX (opM OIKIB Y KHYPIiB-ILTi JHUKIB BETHKOL
Oinoi moponu ta cuHTeTH4HOI JiHII SS23, mo 0OyMOBIEHO IHTEHCHBHICTIO MeTaboniyHMX mporueciB. JlocmimkeHa crepma
KHYPiB-TLUTiJHAKIB MICTIJIa 3HAYHY KiJIBKICTH CYJIB(QOTIIPIIBHIX IPYI HU3bKOMOJIEKYISIPHHUX TiOJIB i OLIKIB.

Kitio4oBi ci10Ba: KHYpH-TUTTHUKY, CIIepMa, OKHCHIOBAIbHA MOAM(DIKALTist OLIKIB, MOJIEKYJIH CepeHBOI MacH, TiOJNOBI TPYIIN.

IHoponnbie 0coGeHHOCTH (€IKOBOr0 00MEHA B OPraHu3Me XpsiKOB-NIPOU3BOAUTe el

C.A. Hoaumyk, C.1. Hexmucrpenko, B.H. Iloanmyk, O.C. LHexmucrpenko, A.A. CiiocapeHko

ITpuBeICHHBI JaHHbIC M0 HCCIEAOBAHUIO MHTCHCHBHOCTH OKHCIUTENIBHON MOIM(MHUKAIMK OCJNKOB B IUIa3Me CIEPMBI U
CHEPMOLUTOIIA3ME XPSAKOB-POM3BOAUTENCH KPYIMHOW Oenoi MOpoAsl W CHHTETHYECKOW JNMHHMU SS23. YCTaHOBIEHO, HYTO
COZIep)KaHHe MPOAYKTOB OKUCIUTENFHOW MOAN(UKALIMH B IIJIa3Me CHIEPMbI 00EHX UCCIIEYEMbIX KUBOTHBIX 3HAYUTEIIBHO BBIIIE
[0 CPAaBHEHUIO C CIEPMOLMTOILIa3MOH. OTMe4YeHa 3aKOHOMEPHOCTh B PACIpPENCICHHU M COACP)KAHUH OKHCICHHBIX (opm
OCNKOB  y  XPSKOB-TIPOM3BOAUTENCH KpymHOW Oenoil mopoabl W cuUHTeTHYecKoi muHUM SS23, 4ro 00yCIOBICHO
HMHTEHCHBHOCTBIO MeTaboNIMYecKuxX IponeccoB. lccnenoBana criepMa XpsIKOB-IIPOM3BOJUTENICH COAepiKana 3HAYUTEIbHOE
KOJIMYECTBO CYNb(TUAPMIBEHBIX TPYHIT HU3KOMOJIEKYJISIPHBIX THOJIOB M OEIKOB.

KiroueBble c10Ba: XpsKH-TIPOU3BOANTENH, CIIEpMa, OKUCIHUTENbHAS MOIU(UKAILMS OEIKOB, MOJICKYIBI CpeTHEH MacCHl,
THOJIOBBIE TPYIIIIBL.
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