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Pesome. Cpenn NMpUYMH MYXKCKOTO OCCIIONUSI JTOCTAaTOYHO BHUMAHUS YIACNSIETCS OKUCIUTCIbHOMY
CTpeccy, KOTOPBI B CBOIO OoUepeb SIBISETCS MaTOreHeTUYeCKUM 3BEHOM BOCIauTeIbHOro mpoiecca. Ox-
HAaKO MPAKTUYECKU HET UH(OPMALIUU O CONEPXKAHUU OKHUCIEHHO MOIU(MULIMPOBAHHBIX IPOTEUHOB B CHEP-
MaJIbHOM XXKMUIKOCTHU, YTO 3aTPYIHSICT M3yUYeHME ITaToreHe3a 3a00JIeBaHU PepOAyKTUBHOM CUCTEMBI MYXK-
yuH. OTYacTH OKMCIEHUE MPOTEMHOB MOXET OBITh OOYCJIOBJIEHO MPOAYKIIME aKTUBHBIX (DOPM KUCTIOpoaa
MUKPOOPTraHU3MaMU KaK HaIMpsIMY1O, TaK U OMOCPETOBAHHO Yepe3 aKTUBALIMIO KJIETOK UMMYHHOI CUCTEMBI.
Llenp MccmemoBaHUS — M3YYUTh YPOBEHB OKMCIICHO MOIM(PUIIMPOBAHHBIX OCJIKOB M M3MCHEHUS KOHIICH-
Tpallii UMMYHOIJIOOYJIMHOB B CIIEPMaJIbHOM >KUAKOCTH ITpHU 0akTepuocnepmun. [IpoBeneHo uccienoBaHue
25IKYJIsITa 48 My>KUMH, OOpaTUBIIMUXCS B KJIMHUKY IO TTOBOAY Oecruioaust B Opake. [pyrimy cpaBHeHUsT cocTa-
BWIM 32 MPAKTUYECKU 3A0POBBIX MY>KUYUHBI, Y KOTOPBIX OTCYTCTBOBaJl POCT MUKPOOPTaHU3MOB B 0Opa3iiax
asgkynaTa. [1py nmpoBeneHUN 0AKTEPUOIOTMYECKOTO aHaIn3a 1ucciieayeMble oopa3nbl pa3Boauiau B 10 pa3 u
MCMOJIb30BaIMU OOIIEIPUHSATYIO METOAUKY. B criepMaibHOIN XKUAKOCTH ONMpPeAesiid KOHLIEHTPaLUIO alb0y-
MMHaA, UMMYHoTJIoOyuHOB A, M, G, E. OkuciureabHyo MoauduKaluio 0eJKOB OLeHUBAIU B peakluu
¢ 2,4-muanTpodeHmarnapasnHoM. KoHIIEeHTpaio OKUCISHHBIX OCJIKOB BhIpaXKaJld B HMOJIb/MT OOIIIEro
OesiKa MCCIIeayeMOl OMOJOTMYeCKON XKUAKOCTU. 1 ompenesieHns] KOHILIEHTpallMu OejKa HMCITOJIb30BaIu
ouypetoBblii MeToA. CTaTUCTUYECKUI aHaIU3 Pe3yJbTaTOB MPOBOJAMIN C UCIOJIb30BAHUEM METOIOB OMU-
caTeJIbHOI CTaTUCTUKU U t-KpuTepust CThIoAeHTA I ITapHBIX JaHHBIX. KOHIIeHTpalus 0e1ka B CeMEHHOM
KUAKOCTU CPEeIr M3ydaeMbIX IPYIII CYLIECTBEHHO He oTinyaiack. KoHueHTpauus anpoymuHa (16,96+1,28
MI/MJT) OblJTa CTATUCTUYECKU 3HAUMMO HIKE TIPU OTCYTCTBUM POCTa MUKPOOPraHW3MOB, YeM MpU OaKTepu-
ocriepmui. [1pu GakTeprocepMruu OTMEUEHO CHUXKeHUEe KoHLeHTpauuu IgM u IgA v noBbilieHUEe ypOBHS
IgG. CremeHb OKHMCIIEHUS OCIKOB MaKCUMaJIbHA TIPH BBIICJICHUN U3 CEMEHHOM XUIKOCTA SHTEPOOAKTEPUIA.
TakuM obpa3oM, B X0lie¢ MCCIEAOBaHUI ObLJIO YCTAHOBJEHO, YTO, HECMOTPSI HA OTCYTCTBUE KJIWMHUKU, TIPU
0eCCUMNTOMHOI OaKTepUOCIIEPMUM HAOIIOAAETCS CeKpelrsi UMMYHOITOOYIUHOB G B CIEpMaJIbHYIO KU -
KocTb. [ToKa3zaHO HaKOIIJICHNE OKMCJIEHHBIX 0€JIKOB B CEMEHHOM KMIKOCTU MPU 0AKTSPHUOCTICPMHUU.

Knroueguie crosa: okucreHno moouguuyuposarvle 6eaku, CHepMarbHas HCUOKOCHy, OUHUMPODeHUNUOPA3UH, anb0ecUOHble
npouU3600HbIe, KEMOHOBblE NPOU3BOOHbLE, UMMYHOA00YAUHbL
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Abstract. Among the causes of male infertility, enough attention is paid to oxidative stress, which in turn is
a pathogenetic link in the inflammatory process. However, there is practically no information on the content
of oxidized modified proteins in the semen, which makes it difficult to study the pathogenesis of diseases of the
male reproductive system. In part, protein oxidation may be due to the production of reactive oxygen species
by microorganisms, both directly and indirectly through the activation of immune system cells. The aim of the
research was to study the level of oxidized modified proteins and changes in immunoglobulin concentrations
in the semen under bacteriospermia. A study was made of the ejaculate of 48 men who applied to the clinic for
infertility in marriage. The comparison group consisted of 32 practically healthy men who had no growth of
microorganisms in the ejaculate samples. When conducting bacteriological analysis, the studied samples were
diluted 10 times and used the generally accepted method. The concentration of albumin, immunoglobulins A,
M, G, E was determined in the spermatic fluid. The oxidative modification of proteins was evaluated in the
reaction with 2,4-dinitrophenylhydrazine. The concentration of oxidized proteins was expressed in nmol/mg
of the total protein of the studied biological fluid. The biuret method was used to determine the protein
concentration. Statistical analysis of the results was performed using descriptive statistics and Student's t-test
for paired data. The concentration of protein in the seminal fluid did not differ significantly among the studied
groups. The albumin concentration (16.96+1.28 mg/mL) was statistically significantly lower in the absence of
microorganism growth than in bacteriospermia. With bacteriospermia, a decrease in the concentration of IgM
and IgA and an increase in the level of IgG were noted. The degree of protein oxidation is maximum when
enterobacteria are isolated from seminal fluid. Thus, during the studies it was found that, despite the absence of
a clinic, with asymptomatic bacteriospermia, the secretion of immunoglobulins G into the semen is observed.
The accumulation of oxidized proteins in the seminal fluid in bacteriospermia has been shown.

Keywords: oxidized proteins, semen, dinitrophenylhydrazine, aldehyde derivatives, ketone derivatives, immunoglobulins

(OMP), which lose their function. The determination
of the OMP-level in ejaculate can be a sensitive
integral marker of a decrease in male fertility, as well
as the development of urogenital pathology of both
infectious and non-infectious nature.

The aim of investigation was to evaluate the content
of immunoglobulins M, G, A, E and the intensity of
the accumulation of OMP in the sperm fluid of men

Introduction

Numerous research report a decrease in the
quality of semen and other markers of male
reproductive health [6, 7]. There is a global crisis of
male reproductive health [3], which is confirmed by a
global decrease in the number of spermatozoa and an
increase in anomalies of the male reproductive system,

such as cryptorchidism, tumors of the urogenital
tract [2]. The male factor of infertility occurs in about
40% of couples suffering from infertility [1, 5]. The
data demonstrate a link between male infertility and
general health [2].

It has been shown that asymptomatic bacte-
riospermia is often found in men who are in
infertile marriages. It describes both the direct
negative effect of microorganisms on the quality of
ejaculate, and indirectly through the reactions of
the macroorganism [4]. At the same time, humoral
factors of acquired immunity are one of the links
of protection against infection. The inflammatory
response also implements mechanisms of auto-injury,
in particular by hyperproduction of activated forms
of oxygen and nitrogen, which trigger carbonyl stress
and accumulation of oxidized modified proteins

with asymptomatic bacteriospermia.

Materials and methods

Investigation of the ejaculate of 48 men who applied
to the clinic for infertile marriage was conducted. The
comparison group consisted of 32 practically healthy
men who had no growth of microorganisms in the
ejaculate samples. The collection of the material and
its study were carried out according to standardized
methods proposed by WHO experts [9].

For bacteriological analysis, the studied samples
were diluted tenfold. Bacteriological examination
was performed according to the generally accepted
method [4]. The total microbial number was expressed
in Ig of colony-forming units per 1 mL (Ig CFU/mL).
Albumin concentration was measured using reagent
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kits with bromcresol green (Russia). To determine
the concentration of immunoglobulins M (IgM), G
(IgG), A (IgA) and E (IgE), an enzyme immunoassay
was used (Russia). The concentration of Ig and
albumin was expressed in mg/g of total protein.

The OMP was evaluated by reaction with
2,4-Dinitrophenylhydrazine [9], with preliminary
incubation of the sperm fluid with a 10%
solution of Streptomycin Sulfate. The resulting
2,4-dinitrophinylhydrazones (DNP) were recorded at
the following wavelengths: at 365 nm for ketone-DNP
of a neutral nature (kDNPn), at 432 nm — ketone-
DNP of a basic nature (KDNFb) and at 530 nm —
aldehyde-DNP of a neutral nature (aDNFn). When
determining the carbonyl content, a molar absorption
coefficient (e) equal to 22,000 M-'cm™ was used.
The molar extinction coefficient of DNP was used to
calculate the concentration of carbonyl derivatives of
OMP. Optical density was measured using a flatbed
spectrophotometer (USA) with a quartz 96-well
microplate.

The concentration of oxidized proteins was
expressed in pmol/mg of total protein of the studied
biological fluid [8]. To determine the protein
concentration, a biuretic method was used (Russia).
The protein concentration was measured in each
sample after complete dissolution of the protein
precipitate in urea solution. The total concentration
of oxidized proteins was calculated by summing all
oxidized derivatives.

Statistical analysis of the results was carried out
using descriptive statistics and Student's t-test me-
thods for paired data, correlation analysis was carried
out using Spearman's rank correlation coefficient.

Results and discussion

It was found that in men with bacteriospermia,
67% had gram-positive cocci (group 1; 4.51£0.26 Ig
CFU/mL), in (33%) — gram-negative bacilli (group
2; 5.38+0.29 1Ig CFU/mL, p < 0.05 to group 1), the
3" oroup consisted of a comparison group without
bacterial growth.

The protein concentration in the sperm fluid
in the 3" group was 54.5+2.6 mg/mL, which is
not statistically significant from concentration in
the 1% (59.0£2.7 mg/mL; p > 0.05) and 2" groups
(57.3%£3.9 mg/mL; p > 0.05).

The albumin concentration of 16.96+1.28 mg/mL
and its proportion to the total protein of 30.8+1.5%
in group 3 is statistically significantly lower (p < 0.05)
than in group 1 (21.12%+1.41 mg/mL and 35.3+1.2%,
respectively) and in group 2 (22.56+2.29 mg/mL and
38.6+2.2%, respectively). However, groups 1 and 2 did
not differ statistically significantly from each other.

The highest levels of IgM and IgA were discovered
in the comparison group. However, in contrast,
the minimum level of IgG was recorded in this
group (Table 1). Concentrations of different classes
of immunoglobulins did not differ statistically
significantly between group 1 and 2. Immunoglobulins
E were not detected in any sample.

The total concentration of OMP in group 1 was
1252+22 pmol/mg of total protein, and the ratio of
oxidized serum proteins aDNPn : KDNPb : kDNPn
was expressed as: 1:1.7:3.2; in group 2, the sum of
OMP was 1674+64 umol/mg of total protein, the ratio
of OMP fractions: 1:1,8:3,3. In group 3, the amount
of OMP was 598+20 pmol/mg of total protein, and
the fractions of OMP were correlated as: 1:1.4:2.2.

TABLE 1. CONTENT OF IMMUNOGLOBULINS IN THE SPERM OF INFERTILE MEN

Content of immunoglobulins, mg/g of total protein
Group
IgG IgM IgA
1 231.8+11.4* 4.6+0.9* 34.6+3.5*
2 237.6+23.0* 5.0£0.8* 30.8+3.8*
3 167.2£12.7 12.4+2.9 96.2+10.0

Note. *, p < 0.05 when compared with the data of the 3 group.

TABLE 2. CONCENTRATION OF DIFFERENT OMP FRACTIONS IN SEMEN

Concentration of OMP, pmol/mg of total protein
Groups Ketone-DNP of Ketone-DNP Aldehyde-DNP
a neutral nature of a basic nature of a neutral nature
1 675+38* * 365+20%* 212+9%*
2 909+117* 493+56* 272+20*
3 282+30 187118 129412

Note. *, p < 0.05 in comparison with the data of the 3 group; #, p < 0.05 between the indicators in groups 1 and 2.
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The concentrations of every DNP derivatives are
presented in Table 2. It is worth noting that in the
group with germination of microorganisms of the
Enterobacteriaceae family, the concentrations of
all OMP derivatives (p < 0.05) significantly prevail
compared to the other groups.

Data analysis shows a moderate direct correlation
between the concentration of IgG and OMP fractions
in the comparison group (r = 0.41) and in the Ist
group (r = 0.44). In group 2, inverse correlation was
found between the concentration of IgA and OMP
fractions (r = -0.54).

The increase of albumin concentrations in groups
with bacteriospermia can be explained by the effect
of microorganisms on the microcirculation, resulting
in increased transudation of such "heavy" molecules,
but this mechanism need to study. The elevation IgG
levels in the groups from patients with bacteriospermia
are explained by chronic bacterial infection in the
genitourinary tract, but the decrease of IgA and IgM
levels in these groups can be associated with the
suppression of the pool of secretory immunoglobulins
of both class A and M, which also need to study. In
chronic bacterial infection, the spectrum of OMP
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according to some data indicates the irreversible
nature of protein oxidation.
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Conclusion

Thus, our investigation has shown that, des-
pite the absence of a clinic, with asymptomatic
bacteriospermia, the secretion of immunoglobulins
G into the sperm is observed, and the level of
immunoglobulin A and M is significantly reduced.
The accumulation of oxidized proteins in seminal
fluid from patients with bacteriospermia is also shown,
and OMP accumulates more intensively during gram-
negative bacilli contamination.
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