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Pe3tome

Beepnenne. OTMe4aeTcs HapacTaHue pacnpoCcTPAHEHHOCTN aHAPONOrMYecKIxX 3a60eBaHNiA cpeay NoLPOCTKOB U MOSOALIX NIIOAEI,
NPUBOLALLEE K CHUXKEHWIO X PENPOSYKTUBHOIO NOTeHUMana. Npu 3ToM yBeSIMYBABTCA YMCIIO NaP, KOTOPbIE HAYMHAIOT 3aHUMATLCS
BOMpocamu penpoaykuum nocne 35—40 et — Bpems Hayana BO3pacTHOro aHAPOreHHOro gedonumnrta y MyxxyuH. Moatomy aHanus
CNepmMorpamMmmbl, ABAAOLLMACA KIHOHEBLIM MOMEHTOM B OLIEHKE MYXXCKOr0 PEnpoLyKTUBHOIO NOTEHLKANA, XKENaTesIbHO NPOBOANTb
B Pa3HblE BO3PACTHbIE NMEPUOAbl XU3HU MYX4UHbI.

Llenb uccnefosanus: cpaBHUTL NOKa3aTenu cnepMorpaMmbl B Pa3HbIX BO3PACTHBIX FPynnax y NauueHToB ¢ natonornen penpoayk-
TUBHOW Cpepbl.

Marepuanbi u MeTofbl. BbinosiHeH aHanua crepmorpamm y noApocTKoB C JIeBOCTOPOHHUM Bapukouese lI-IIl cteneHn B BospacTe
17 net ny 6ecnyiogHbIX MyX4uH 22—48 net. AHanu3 cnepmbl NPOBeJEH B COOTBETCTBMI CO CTaHAAPTaMm 5-it peaakumum BecemmpHoin
OpraHu3auuu 34paBoOXPaHEeHNs W BKIKOYAN Credytollme napameTpbl: 06beM CrnepMbl (M), KOHLEHTpauus crnepmato3ouioB
(MnH/M1T), o6LLee KONMUYeCTBO CrepMaTo30MUa0B (MIH), KUCIIOTHOCTb, BA3KOCTb, NPOrPeCcCUBHAA NOLBUXKHOCTb, 06LLLas NOLBUX-
HOCTb, XW3HECNOCOOHOCTb, MOPKONOrus, HANNYME CIIU3N, arperauny, arrmoTUHaLMK, NERKOLNTOB, aMUIONAHbIX TeNeL, neuuTu-
HOBbIX 3epeH. B OKpalLeHHbIX npenaparax NpoBOAWUAN OLEHKY MOPEOsIorum cnepMaTo3onioB 1 KNeToK cnepmarorexesa. B coot-
BETCTBUU C MOJYYEHHbIMU Pe3ysibTaTamMmu CnepMorpamMm Obii BblaHbl 3aK/HOYEHUS — HOPMO300CNEPMISs, 0NIMro300CNepMus,
acTeH0300cnepmus, Tepato3oocnepmus. [Ing cTaTucT4ecKoro aHanmsa 1enosib3oBaHa KOMMbIOTepPHas nporpamma Statistica 10.0
(StatSoft Inc., CLLIA). OueHka HOpManbHOCTW PacnpefeneHuns BbINOMHEHA C MOMOLLbIO KpuTepus %2 Konn4ecTBeHHbIe NoKasaTesu
NpeACTaBeHbl B BUAE CPESHNUX apUDMETUYECKMX 3HAYEHUI M CTaHAAPTHBIX OTKOHeHWA (M + SD). [pu oLeHKe 3Ha4MMOCTI pasnu-
4nii npumeHanu Koadpuumnent CTblofeHTa, a [N YCTAHOBMIEHUS KOPPENALUUOHHLIX B3aUMOCBSA3eN NoKasaresell 1cnons3osanm
NHEHbIN Ko3addmumeHT koppensuuy MNMupcoxa. Mpu ypoBHe 3Ha4umocTt p < 0,05 pasnuyns cHnTany CTaTuCTUYECKN 3HAHUMbIMI.

Pe3ynbTatbl. Y NOAPOCTKOB C BApUKOLENE BbISBEHO 3HAYMMOE YMeHblUeHne 06bema 35KynsTa no CPaBHEHUID C B3POC/bIMM
MY>X4YMHaMK. Tak, y NOAPOCTKOB CPeHNIA 00beM 3skynsTa coctasun 2,32 + 1,22 mn, a y B3pOoCnbIX MyxduH 3,50 + 1,44 mn, npu
9TOM Yy 60JTbLLEr0 KONUYECTBA MONTOALIX NALMEHTOB 0TMEYEHO YMEHbLLEHNE 06bema asKynaTa (MeHee 1,5 Mn). Y BO3pacTHbIX naum-
€HTOB, B OT/INYME OT MOMOZbIX NALNEHTOB, AMArHOCTUPOBAHO CHIDKEHIE KOHLEHTpauumu cnepMaro3ounos (35,88 = 25,74 npotus
72,20 + 49,32 mnn/Mn) 1 06LLero konmyectea cnepmarosomnos (120,58 + 91,72 npotus 173,07 + 163,92 mMnH). Y Monoaplx nauu-
€HTOB BbISIBJIEHbI CTATUCTUYECKW Ny4lUMe pesynbTatbl BO BCEX KATeropusx MoABUMXKHOCTW CMepMaro30uaoB, a y GecnyiofHbIX
MY>XYMH [UarHOCTMPOBAHbI HapYLUEHUs NOABMXHOCTM CNepmMaTo30maoB. Tak, y NoAPOCTKOB CPeHee KONMYeCcTBO CepMaTo30mnioB
C 6bICTPbIM NOCTYNATENbHLIM ABMKEHUEM cocTaBuno 17,12 £ 11,04 %, ¢ MefJieHHbIM NOCTynaTesibHbIM JBuKeHuem — 29,30 +
12,29 %, [ons nporpeccusHo noAsmxHoCT — 46,20 19,82 %. Y B3pocnbIX MyX4uH 311 nokasarenu cocrasunu 5,10 = 6,36 %,
19,80 + 9,61 % 1 24,95 + 11,23 % COOTBETCTBEHHO. Y 6ECMIOAHBIX MYXXHYIUH KOJINYECTBO CNy4aeB OTCYTCTBUS CNepMaTo30MA0B C
ObICTPbIM MOCTYNAaTENbHLIM ABWXEHNEeM coCcTaBuo 46 (46,0 %), y noapocTkos — 8 (8,6 %), Ha KaTeroputo HeMOABMXKHbIX Crnepma-
TO30MA0B Yy 6ECMNOAHbIX MYX4UMH B cpeaHemM npuwinock 53,10 + 14,56 %, y noapoctkoB — 34,40 + 21,83 %. Y noapoCTKOB C
BapUKOLLene OnpezesieHo CyLLeCTBEHHO MEeHbLUEe CNepMaro3ouaoB ¢ HopMansHoi mopdonoruen — 14,14 + 8,06 % (y B3pOCIbIX
My>X4uH — 30,08 + 17,94 %), Halue BbifBneHbl Aedektbl ronoBok — 58,01 + 12,43 % (y myx4nH — 48,83 + 18,95 %) 1 XryTukos —
17,24 £ 6,31 % (y MmyxyuH — 10,29 + 6,21 %). 1o pe3ynbratam UccrefoBaHWS Y NOLPOCTKOB Halle AMArHOCTUPOBAHA HOPMO300-
cnepmuna — 49 (52,7 %) cny4aes; y 6ecniiofHbix Myx4uH — 12 (12,0 %) cny4aes, a y BO3pacTHbIX My»4uH B 82 (82,0 %) cny4aes
3adoMKcMpoBaHa acTeHo300cnepmus, y NoAPOCTKOB 3TOT NOKasaTeb cocTaBun 5 (5,4 %) cnyvaes.
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3akntoyeHue. BbisBNEHHbIE OTKIIOHEHUS B CepmMorpamMmme y nofpOCTKOB MOTYT ObiTb CBSI3aHbl C HEYCTOABLUMMCS CepMaToreHe-
30M. bonee yacTo anarHoctupyemas HOPMO300CMEPMUS Y NOAPOCTKOB C BAPUKOLIENE MOXET CBUAETENbCTBOBATL O COXPAHHOM
PenpoayKTUBHOM MOTeHUuane. HapylleHne NOABMXKHOCTU CMepMaTo30MoB Y BO3PACTHbIX MaLWEHTOB, BEPOATHO, CBA3aHO C
hopMupoBaHMEM OKCUIATUBHOIO CTPECCa M MOBPEXAEHWEM CMepMaTo30Ma0B akTUBHbIMM (hOpMaMi KIUCNopoaa B pe3ynbraTe
COYeTaHMs BO3PACTHbIX M3MEHEHWIA, KyMYNsALWW HEraTMBHOrO BO3MEACTBUA (PAKTOPOB OKPYXKaloLLled cpefbl U 06pas3a »KU3HU,
KOMOPOWAHOCTW.

Knioyesble cnoBa: Myxckoe 6ecnnopue, noApoCTKW, BapUKOLLEne, CnepMaro3omnsbl, CnepMorpaMma
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doi.org/10.17749/2313-7347/0b.gyn.rep.2021.228.
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Abstract

Introduction. The prevalence of andrological diseases among adolescents and young adults resulting in lowered reproductive
potential has been noted to progressively increase. At the same time, the number of couples starting to manage reproductive
issues after 35-40 years of age highlighting the onset of male androgen deficiency continues to rise. Therefore, the analysis of
spermogram as the key element in assessing male reproductive potential is better to conduct at different age periods of man's life.

Aim: to compare spermogram parameters in different age groups of patients with reproductive pathology.

Materials and Methods. The analysis of spermograms in adolescents with left-sided grade II-ll varicocele aged 17 years and in
infertile males aged 22—48 years was performed. Semen analysis was conducted in accordance with the standards of the 5™ edition
of the World Health Organization and included the following parameters: semen volume (ml), sperm concentration (million/ml),
total sperm count (million), acidity, viscosity, progressive motility, total motility, viability, morphology, detected mucus, leukocytes,
amyloid bodies, lecithin grains as well as sperm aggregation and agglutination. The stained preparations were used to assess the
morphology of spermatozoa and spermatogenesis cells. According to the spermogram data obtained, the following conclusions
were drawn: normozoospermia, oligozoospermia, asthenozoospermia, teratozoospermia. Statistical analysis was performed by
using Statistica 10.0 software (StatSoft Inc., USA). The normality distribution was assessed using the y? test. Quantitative
parameters were presented as arithmetic means and standard deviations (M + SD). Assessing significance of differences was
performed by using the Student's t-test, whereas inter-parameter correlation relations were analyzed by using the linear Pearson's
correlation coefficient. A significance level between inter-group parameters was set at p < 0.05.

Results. It was found that adolescents with varicocele vs. adult men had significantly decreased ejaculate volume. In particular, the
average ejaculate volume in adolescents and adult men was 2.32 + 1.22 ml and 3.50 = 1.44 ml, respectively, so that the larger
number of young patients were noted to have ejaculate volume below 1.5 ml. Compared to young subjects, aged patients had
decreased sperm concentration (35.88 + 25.74 versus 72.20 + 49.32 million/ml) and total sperm count (120.58 + 91.72 versus
173.07 £ 163.92 million). Young patients were found to have significantly superior data in all categories of sperm motility, whereas
infertile men were diagnosed with impaired sperm motility. In particular, adolescents were featured with the average number of
spermatozoa displaying fast and slow translational movement comprising 17.12 £ 11.04 % and 29.30 = 12.29 %, respectively, the
proportion of progressive motility spermatozoa was 46.20 + 19.82 %. In contrast, similar parameters in adult men were 5.10 +
6.36 %, 19.80 + 9.61 %, and 24.95 + 11.23 %, respectively. In infertile men prevalence of lacked spermatozoa with rapid forward
movement was 46 (46.0 %), in adolescents — 8 (8.6%), whereas rate of immotile spermatozoa in infertile men, on average,
accounted for 53.10 + 14.56 %, in adolescents — 34.40 + 21.83 %. In addition, adolescents with varicocele had significantly fewer
spermatozoa with normal morphology — 14.14 + 8.06 % (in adult men — 30.08 + 17.94 %), there were more abundant defects in
the sperm head — 58.01 + 12.43 % (in men — 48.83 + 18.95 %) and flagella — 17.24 + 6.31 % (in men - 10.29 + 6.21 %). The data
obtained showed that adolescents were more often diagnosed with normozoospermia —in 49 (52.7 %) cases, in infertile men —in
12 (12.0 %) cases, whereas in aged men asthenozoospermia was detected in 82 (82.0 %) cases, in adolescents — 5 (5.4 %) cases.

Conclusion. The abnormalities in the spermogram revealed in adolescents may be associated with unestablished spermatogenesis.
Normozoospermia more common in adolescents with varicocele may evidence about preserved reproductive potential. Impaired
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sperm motility in aged patients seems to be related to the formation of oxidative stress and damage to spermatozoa by reactive
oxygen species due to combined age-related changes, cumulation of the negative effects of environmental and lifestyle factors, as
well as comorbidities.

Keywords: male infertility, adolescents, varicocele, sperm, spermogram
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Yr0 yXe u3BecTHO 06 310l Teme?

» [lons My>Xckoro gaktopa B 6ecninoguu nap pacrtet, Ka4ecTBo
[MarHoCTUKN MY>XXCKOr0 6eCnnofns 0CTaeTcsi HEBbICOKNUM.

» Cpean MarnbynkoB 1 MOSOAbIX MYXHUH YBENNYUBAETCS
PacnpoCTPaHEHHOCTb BapUKOLENe, YTO CHUKAET PEenpofyk-
TUBHbIA MOTEHLMA.

P PelleHne penpoayKTUBHbIX Npo6siem, 00yCNOBMNEHHbIX Bapu-
KOLIene, 4acTo OTKNAAbIBAETCS, NOCKOMbKY CTPEMIIEHME Nony-
4NTb 06Pa30BaHME, MOCTPOUTL Kapbepy, a TaKXKe YBENu4eHue
NPOAOIHKUTENIbHOCTM XKU3HW 1 JOCTYMHOCTb KOHTPALEnTUBOB
NPUBOAAT K YBENINYEHNIO BO3PACTA POAUTENEN.

Y70 HOBOFO A1aeT cTaThA?

P HakoreH 3Ha4yuTeNbHbIA MaTepuan 0 COCTOSHUW CrlepMaro-
reHesay noapocTKOB Npu Hanu4mm BapukoLene.

P [okasaHbl N3MEHEHUS CNepMOrpaMmmbl Y B3POCTbIX MYXYUH
C ANarHoCTUPOBAHHbIM GecrniofnemM npu OTCYTCTBUM NPU3HA-
KOB OCHOBHbIX MaTOJIOrM4ecknx npoLeccos, MNPUBOAALLNX
K WH(DEPTUNLHOCTW.

» ConocTaBfieHbl MapameTpbl  CNEPMOrpammbl Y  MYXXHMH
1 NOSPOCTKOB C MAToNornen penpomyKTUBHOW CApepbl, NMoKa-
3aHbl BO3PACTHbIE PA3NMYNA KA4YECTBEHHbIX U KONNYECTBEH-
HbIX MOKasatenen.

Kak 310 MOXET NOBNUATb HAa KIIMHNYECKYH) NPAKTHKY
B 0603pumom byaywiem?

» BHeapeHue B KNNHNHECKY0 NPaKTIKY aHan13a cnepMorpammbl
y NOAPOCTKOB C MATosOren PenpoayKTMBHOM cdepbl MO3BO-
N0 6bl HA PaHHMX 3Tanax BbIABNATL MALMEHTOB C Matocnep-
MUEN, HYXXOAKLWMXCS B AUHAMUYECKOM HABMIOAEHUN.

» CBOEBPEMEHHAs AMArHOCTUKA M KOPPeKuus BANAKOWMX Ha
CrepmaToreHes natoornyeckmx npoLeccoB B NOAPOCTKOBOM
BO3pacTe M03BOMUT NPEAOTBPATUTL PA3BUTUE HEOOPATUMBIX
thopm 6Gecnnoans K MOMEHTY peanu3auum penpoayKTMBHON
yHKLNN.

» [leproAnyecKnii KOHTPOsb 3a napameTpamu crnepmMorpammel
Yy B3POCIIbIX MYX4IH NO3BONNT B 60NIEE paHHME CPOKN Onpe-
[eNnNTb BO3PACTHbIE M3MEHEHWs PEnponyKTUBHOI Cdiepsl,
[NarHocTUpoBaTb XPOHWYECKMe 6eccCUMNTOMHble 3a60/1eBa-
HWS YPOTEHMTANIbHOIO TPAKTa 1 CBOEBPEMEHHO UX CKOPPEKTH-
poBatb, 4TOObI HAZ0MITO COXPAHUTH XOPOLLEE Ka4ECTBO XN3HN.

Beepenue / Introduction

becnnoamne asnseTcs rnobanbHOR NPo6eMon 34paBo-

What is already known about this subject?

» The impact of the male factor in couple infertility continues to
rise, but the quality of diagnostics for male infertility remains
poor.

» Among boys and young men, the prevalence of varicocele has
been increasing that lowers reproductive potential.

» The solution of reproductive problems caused by varicocele is
often postponed, because an aspiration to obtain an education,
builds a career, as well as prolong life expectancy and
availability of contraceptives lead to increased parents’ age.

What are the new findings?

» A whole body of evidence has been accumulated on the state
of spermatogenesis in adolescents with varicocele.

» Changed spermogram in adult men with diagnosed infertility
lacking signs of the main pathological processes leading to
infertility is shown.

» Spermogram parameters in men and adolescents with
reproductive pathology were compared by demonstrating
age-related differences in qualitative and quantitative
parameters.

How might it impact on clinical practice in the foreseeable
future?

» Spermogram analysis introduced into clinical practice for
adolescents with reproductive pathology would allow for early
detecting patients with pathospermia requiring dynamic
follow-up.

» Timely diagnosticsand correction ofthe negative consequences
of various pathological processes on spermatogenesis in
adolescence would allow to prevent development of
irreversible forms of infertility by the time the reproductive
function is carried out.

» Periodic monitoring of spermogram parameters in adult men
will allow to determine age-related changes in the reproductive
sphere at earlier stage, diagnose chronic asymptomatic
diseases of the urogenital tract and perform their timely
correction or treatment to maintain a long-lasting good quality
of life.

ckon depepauun B TeYeHWE MNOCNEAHMX [eCATUIETWIA
COXPAHSBTCA KPUTWUYECKas AeMorpadomyeckas cutyaums,
XapaKTepu3yoLasncs HeyKNOHHbIM YMeHbLUEHNEM KO3(-
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OXPaHEeHWs BO BCEM MUpe, ANArHOCTMPOBAHO NPUONIU3N- (buumeHTa poXKAAeMOCTM M NPOTPECCUPYIOLLAM CHIKE-
TenbHo y 15 % cynpyxeckux nap, u 50-70 % 3aTux cny- HUEM (DEPTUNBLHOCTU MYXYMH, 4TO CTAHOBUTCH OCTPOMN
4aeB CBA3AHO C MyXCKuM haktopom [1, 2]. B Poccuin- couuanbHom U MeguunHckon npobnemoii [3, 4]. Hecmo-
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TPA Ha MOCTOSHHOE COBEpPLUEHCTBOBAHWE METOLOB K-
HUKO-NabopaTopHOro 06cnefoBaHNs, KavyecTBO [AUarHo-
CTUKU MYXXCKOro 6ecnfiofus no-npexHemy 0CTaeTcs He-
YOOBNETBOPUTESbHLIM [3]. [1aToreHes myxckoro 6ecno-
ANt HOCUT NONMM3TMONOTMYHbIA XapakTep W, Kak npasuno,
IBNAETCS PE3YNbTaTOM COYETAHHOr0 BO3MEICTBISA LIEN0oro
pafa hakTopoB, TaKUX Kak WH(PEKLWUOHHO-BOCNANNTENb-
Hble 3a60/1eBaHNA YPOTEHWUTANIbHOrO TpakTa, BPOXAEH-
Hble 1 NPMOBPETEHHbIE AHOMASIM OpraHoB MOYenoJioBON
CWUCTEMbI, FEHETUYECKME OTKIOHEHWS, SHAOKPUHONATUM,
VMMYHONIOrMYecKne (PakTopbl, XPOHUYECKIE CUCTEMHbIE
3a6onesaHus, MeTaboNN4ecKUin CUHAPOM W OXMPEHUeE,
CTpecc, 06pa3 >XM3HW, BO3MENCTBME HebNaronpusaTHbIX
YCNoBMiA Ha paboyem mecte [3, 5-8]. Ha coBpeMeHHOM
aTane npo6seMa MyXckoro 6ecniofns HoCUT JBONCTBEH-
Hblil XapakTep. C OAHOI CTOPOHbI, OTMEYaeTCs HapacTa-
HUE PACcCnpPOCTPAHEHHOCTW aHAPONIOrMYecknx 3abonesa-
HWi1 cpeaun NOAPOCTKOB 1 MONOABIX NN, NPUBOasLLEE
K CHYXKEHMIO PenpoAyKTUBHOIO MOTEHLMana cpeayu Mono-
nexu [9, 10]. Mpumepom Hanbonee 4acto BbISABNAEMON
natosiorun B AeTCKOM 1 NMoApOCTKOBOM BO3PACTe SAB/IAET-
CA BapuKOLeNe — aHOMasibHOE pacliMpeHne 1 M3BUTOCTb
BEH CEMEHHOr0 KaHaruka [11, 12].

Mo AaHHbIM NUTEpaTypbl, BAPUKOLIENE NPU3HAHO Hanbo-
nee 4acTol MPUYMHOIA MYXCKOro 6ecniofms, AnarHocTu-
pyetcs y 15 % myxckoro Hacenewus u'y 40 % 6ecnnoj-
HbIX MYX4uH [12-17]. C gpyroi CTOPOHbI, HECMOTPS Ha
TO, YTO BAPMKOLLeNe CTaHOBUTCSH KNWHUYECKN 04EBMAHbLIM
B NMOAPOCTKOBOM BO3pacTe, peLueHne 60MbLUeR YacTu no-
CNeACTBUIA N1 PEenpOAYKTMBHOrO 3[0PO0BbS, CBA3AHHbIX
C 3TUM COCTOSIHMEM, OTKNaablBaeTcs A0 6onee no3gHero
nepuoaa xu3uu [18]. TeHaeHUUM nocnegHuxX net oTMeya-
tOT CTPeMJIeHIe CHavasa nosiy4mTb 06pasoBaHme U NocTpo-
UTb Kapbepy, a YBelM4eHne NpoaosKUTENbHOCTY XUSHN,
[OCTYMHOCTb KOHTPAUEnTMBOB MPUBOAAT K YBENNYEHUIO
Bo3pacra pogutesneit [19]. B uenom, My>X4nHbl COXpaHAOT
PENPOAYKTUBHBIN NOTEHLUMAN HA MPOTSXKEHNUN BCEN XU3HN,
1 COBPEMEHHAs pPeanbHOCTb TAKOBA, YTO peanu3auus pe-
NPOAYKTUBHON (DYHKLMW OCYLLECTBNAETCH MMU BCE B 60-
nee No3aHeM BO3PACTe U1, Kak Npasusio, Ha (POHe BO3PaCT-
HOI0 YMEHBbLLEHMS YPOBHSA aHAPOreHos [7, 20]. YxyaLueHue
nokasatenemn cnepMorpaMmbl HabAAETCS YKe nocne 35
NeT U, COOTBETCTBEHHO, M3MEHEHUS CTAHOBATCS BCe 6onee
BbIP2XXEHHLIMI C BO3PACTOM, NMPUBOAS K CHUKEHMIO BEPO-
ATHOCTK 3a4aTus [19]. Bce 3T cocTosHMA NPMBOAAT K Npo-
rPECCMPYIOLLEMY HapYLLEHWIO cnepMaroreHesa. B peryns-
UMM crepmaroreHes3a — CNOXHOMO U KpaiHe 4yBCTBUTESb-
HOrO npoLecca KNeTo4YHOM andpdoepeHumManni y4acTyoT
Pa3fNYHbIE CUCTEMbI OPraHM3ma 1 MHorue (PakTopbl, U B
KOHEYHOM MTOre MMEHHO OH OMpenensieT MYXCKyl dep-
TUNbHOCTL [17, 21]. No3TOMY KIHO4EBbIM MOMEHTOM MpW
OLEHKE MYXCKOr0 PernpoAyKTUBHOrO noTeHumana sBfiser-
A aHanu3 cnepmorpammsl [3, 5, 6, 14, 17, 22-25].

Llenb uccnefoBaHua: CpaBHWUTL MOKas3aTesnn crep-
MOrpamMmbl B PasHbIX BO3PACTHbIX rpynnax y nauueHToB
C narosiorneil penpomyKTUBHON Cdrepsl.

Marepuansl 1 MmeToabl / Materials
and Methods

Nu3aitn nccnegosanus / Study design

BbINOSIHEHO MPOCMEKTUBHOE HepaHAOMU3NPOBaHHOE
KOrOpTHOEe HabtofaTeNibHoe CPaBHWUTENIbHOE HEeWUHTep-
BEHLMNOHHOE nccnenoBaHne.

Ipynnbi 06¢cnefoBanHblx / Study groups

B nccnegoBaHuy npuHsnu yqactue 93 nogpocTka c ne-
BOCTOPOHHMM BapukoLene, Habnoparowmxes 8 TAY3 CO
«[leTckas ropofckas KnumHuyeckas 6onbHuua Ne 9» (Eka-
TepuHOYpr). BospacT noApoCTKOB HA MOMEHT 06Cef0Ba-
Hus coctasmn 17 net. Takxe B T6Y3 CO «EkatepuHbypr-
CKUIM KNUHNYECKMIA NepuHaTaNbHbIA LEHTP» 06CNeA0BaHO
100 My>X4uH B BO3pacTHOM [uManasoHe 0T 22 o 48 net
C AMarHoCTUpPOBaHHbIM 6ecnniognemM (CpefHuii BO3pacTt
coctasun 33,5 rofa).

Kputepuu Bkntouenus u ucknrouenus / Inclusion
and exclusion criteria

Moapoctkn / Adolescents

Kputepun BK/IKOYEHMA. NEBOCTOPOHHEE BapuKoLiese
[I-Il ctenenu; Bo3pacT — 17 neT; MHPOPMUPOBAHHOE CO-
rnacve 3aKOHHbIX NPefCTaBUTESNIeN NaLMeHTOB Ha y4acTue
B MCCIIE[0BaHUMN.

Kputepuu UCKIKOYEHUS: Hann4yue npu3HakoB UHMEK-
LLIMOHHO-BOCNANNTENIbHOrO MNpoOLecca YPOreHUTanbHoro
TpakTa;, TpaBMbl U BPOX[EHHbIE aHOMaUL NOMOBbIX Op-
FaHOB; OXXKMPEHWE: IHIOKPUHONATUN.

B3pocnbie myxynnbl / Adult men

Kputepun BK/IOYEHNA: [ONArHOCTUPOBAHHOE Gecnsio-
Ane (OTCYTCTBME HACTYnNeHna GepemMeHHOCTW B nape
B Te4yeHue 12 mMec 6e3 UCnonb30BaHNA METOL0B KOHTpa-
Lenuum); MHGOPMMPOBAHHOE COrMacKe Ha yvacTue B UC-
CnejoBaHuu.

Kputepuy nCKTIOYEHUA: HANINYMEe NPU3HAKOB MHGIEK-
LMOHHO-BOCTANNTENBHOrO MPOLECCa YPOTeHNTANbHOIO
TpakTa; TpaBMbl W BPOXAEHHbIE aHOMANIKN MOMOBLIX Op-
FaHOB; OXWPEHWe: 3HLOKPUHOMATWUM, acnepmus, a3oo-
crepmus; 0TKa3 0T Y4acTus B UCCNEL0BAHN.

Metopbl nabopatopHoi guardoctuku / Laboratory
disgnostic methods

O6pasubl 3KynaTa OblAKM NOAYYEHbl METOAOM Ma-
cTyp6auuu nocfie PeKOMeHZ0BAHHOMO Mepuopa BO3Aep-
XaHus (3-5 gHeit). AHanu3 nosiy4eHHbIX 06pasLoB Obisl
BbINONHEH B KNUHUYecko naéopartopuu FAY3 CO «K[L»
B COOTBETCTBUM CO CTaHgapTamu 5-il pegakuum Beemup-
HOW OpraHu3auun 34paBOOXPaHEeHUs, OMyo6MKOBAHHON
B 2010 r. [26]. O6bl4HbIA aHANW3 cnepMbl BKMOYan cre-
AyI0LLMe napaMeTpbl: 06beM crnepmbl (MIT), KOHLEHTpaLMs
CrnepMato3onaoB (MSTH/MA), 06LLee KOSIMYecTBO crnepma-
TO30M0B (MJTH), KWCNOTHOCTb, BA3KOCTb, MPOrPECCUBHAN
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NOABMXHOCTb, 0612 NMOABUKHOCTb, XNU3HECNOCOOHOCTD,
MOPOSIOrus, Hainymne Crusu, arperaumnm, arrnioTuHaLuN,
NeNKOLMTOB, aMUNOUAHbIX TeeL, NeUNTUHOBBIX 3ePEH.

O6bem 3sKynaTa OLEHWBANK Cpasy Mnocne ero pas3xu-
)KEHNS C NOMOLLbIO MepPHOIN nabopaTopHoi nocyapl. 06b-
eM 35KynATa AOSHKEH Obla COCTaBNATb HE MeHee 1,5 M.
Onurocnepmus — yMeHblUeHMe 06beMa 3KYNSATa HiKe
peddepeHTHbIX 3HAYEHUIA.

KoHUeHTpauns 1 NOABWXHOCTb  CMepMaTo3ouioB
Obina onpegeneHa Ha cnepmoananusdatope A®C-500-2
(HN® buona, Poccus).

O6uiee KONM4eCTBO CNEPMATO30MA0B B IAKYNATE pac-
CYMTBIBANIM, YMHOXaf KOMWYEeCTBO CMepMato3ouioB
B 1 MJ1 Ha 06bEM BbIJENEHHOI CrepMbl (HOpMa — He Me-
Hee 39 MfH). ACTEHO300CMEpMUA — CHUKEHWE MeHee
30 % nporpeccuBHO NofaBMXKHOCTM unu meHee 40 % 06-
LLIe/i NOABMXKHOCTY CrepMaTo30mMioB.

LiBeT 9sKynsTa OLEHWUBANK MOCME €ro PadXibdKeHus.
B Hopme 9sKyNAT MYTHbIA, MOMOYHO-6€J10r0 UK Cepo-
BATO-XE/TOr0 LiBeTa, MOXET COLEepXaTb XKeNleobpasHble
rPaHybl.

OnpepeneHne pH 3skynata NpoBOAMAM TaKXe Mocrne
ero pasxnkeHus. [Ans onpegenequs pH ©cnonb3oBanm 1H-
ANKaTOPHY0 Bymary ¢ auana3oHoM onpefenequs o1 1 4o
10 ep. Tonocky MHAMKATOPHOW Gymaru o6makusanm B cnep-
MY W CPaBHUBANN C 3TANIOHHON LUKANoi. B HopMe peakuus
3KynaTa craboLlenoyHas unu wenoyHas (pH = 7,2-8,0).

[na onpefenenns BA3KOCTUA Pa3XKIKEHHOI0 3aKynaTa
B HEro Onyckanu CTEK/SHHYK Nanoyky, a 3ateM NoAHu-
Malu 1 U3MepsAn LIMHy 06pasytoLLeiics HUTK. B Hopme
ee [/IMHa He J0JKHA NPeBbILaTh 2 CM.

MwuKpOCKONMYECKOe  WUCCNefoBaHWe 3KynaTa  Bbl-
noNHANKM ¢ momolybto Mukpockona Olympus (Olympus
Corporation, finoHus). Ha npeaMeTHOE CTEKNO HaHOCUNK
Kannw ukcuposaHHoro oébema (10 MK) TLATeNIbHO
pa3MeLLAHHOr0 9KynsTa U HaKpbIBaaW MOKPOBHbIM CTe-
K/IOM; OLEHWBANN arperauunto, CTeneHb 1 TUN arriioTuHa-
LMK CrepmaTo301UaoB, Onpeaensani Hanudue makpoaros,
3PUTPOLMTOB, aMUITOUAHBIX TENELl, NTeLUTUHOBBIX 3EPEH.

B Tex cnyyasx, Korga KosM4ecTBO HeMoABMXKHBIX crep-
Maro3omgos npesbiwano 50 %, onpenensnm Xu3Hecno-
CO6GHOCTbL Crepmaro3omios. Hekposoocrnepmus — npucyT-
cTBue B 3sKynate 60see 50 % MepTBbIX CNEPMaTo301z0B.

MoAcYeT NEKOUMTOB U «KPYIbIX KNETOK» NPOBOANN
B Kamepe opsieBa B 100 60onbLIMX KBafpaTax, npeasapu-
TeNbHO NPMMEHNB pa3BefeHune aakynarta B 10 pa3 usmo-
NOTUYECKM PacTBOPOM. B HOpMe B 3KYNATe COQEPKMUT-
cs MeHee 1 MJTH/MJT IeiikouuTOoB, @ KPYrIiblX KNeToK — Me-
Hee 5 MAH/MJ. TToBbILLEHWE YPOBHS NENKOLUTOB B Cepme
— nuocnepmus.

[ns oueHkn mopdhonorum crnepmato3onioB U KieTok
crnepmaTtoreHesa Mcnonb30BaHbl Masku 35KynsTa, KOTo-
Pble MOCIIE BbICbIXaHUA ObINN OKpaLLeHbl N0 POMaHOBCKO-
MY 1 UCCMeA0BaHbl NoL MUKPOCKOMOM Mo MacyisHON Um-
mepcuei. B oKpalleHHbIX Npenaparax npoBOANN NOACHET
100 cnepmato3ongos. Y cnepmato3onaoB npokpallmea-

tOTCS TOMOBKA, XPOMATWH, aKpOCOManbHas 30Ha, LLeikKa,
XryTuK. Mpu aHanuse MopcHoNorun ronoBKi OLEHUBANK
pazmep, PopMy, CUMMETPUYHOCTb, Pa3Mep aKkpOCOMbI,
BaKyONM3aLMI0 XPOMATIHA, XapaKTep COeANHEHUs LLei-
KI 11 TONTOBKM, pa3Mep 1 pacnomoXeHue Xrytuka. Tepato-
300CNepMus — yBENNYEHNEe KONMYECcTBA MaToNOrN4ecKmx
hopm CcnepmaTo30110B Bblillie pedhepeHTHOr0 NHTepBana.

Jtuyeckue acnektbl / Ethical aspects

[TaUMeHTbl U WX 3aKOHHbIE MPEACTaBUTENN Aanu WH-
(hOpMMPOBAHHOE COrNacKe Ha yyacTue B MCCNeA0BaHIMN.
ViccnegoBaHne npoBefeHO B COOTBETCTBUM C NPUHLMNA-
MU XeNbCUHKCKOIA AeKnapaun BceMnpHoin MeanunHCKon
accoumauuu (nepecmotp 2013 r., ®opranesa, bpasunus)
1 CTaHJapTaMiu HafLNexXalllei KIMHUYECKON NPaKTUKMN.

Cratuctuyeckuii ananu3s / Statistical analysis

Ons  BbINOMHEHWSt CTATUCTMYECKOr0 aHannsa Wuc-
nonb30BaHa KomMnblOTepHas nporpamma Statistica 10.0
(StatSoft Inc., CLUA). OueHka HopmanbHOCTK pacnpe-
LeNeHNs BbINONIHEHA C MOMOLLbIO KpuTepus x2 B Buae
CPefHUX apMIMETUYECKUX 3HAYEHUA U CTAHLAPTHbIX OT-
KNOHEHUA NpefCcTaBfieHbl KONUYECTBEHHbIE MOKa3aTenu
(M« SD). Mpu oLeHKe 3HAYUMOCT PA3ANYUA NPUMEHANN
KoaduumeHT CTblOAEHTa, a ANd YCTaHOBNEHUS KOppe-
NALMOHHbLIX B3aWMOCBS3e NoKasartesien Obln UCNoNb30-
BaH JIMHENHbIN KOadhhuLmeHT Koppenauumn Mupcoxa. Mpu
ypoBHe 3HayumocTu p < 0,05 pasnuyus pesynbraTos CHu-
Ta/In CTATUCTUYECKM 3HAYMMbIMMN.

Pesyiabrars! / Results

PesynbTtaTbl cpaBHeHMs nokasaTesiel crnepmMorpaMmbl
B Pa3HbIX BO3PACTHbIX rpynnax y nawuueHToB ¢ NaTonoru-
eil penpoayKTUBHOI cdepbl NpefcTaBneHbl B Tabnuue 1.

[Mony4eHHble JaHHbIE JEMOHCTPUPYHOT, 4TO Y MOJSIOABIX
NaLMeHTOB CTATUCTUYECKM 3HAYMMO HUXKE MOoKas3aTtenb
o6bemMa 3AKynATa, HO Bbllle MOKa3aTeN KOHLEHTpaLuu
Cnepmaro3o1oB 1 06LLiee KoNM4ecTBO CnepmaTo3onaoB
MO CPaBHEHWIO C BO3PACTHbIMK MmauueHTamu. [pu aToM
B rpynne NoApOCTKOB Y 60JIbLLEr0 KONMUYECTBA NaLUEHTOB
BbISIBJIEHO YMEHbLLEHNe 06bema 3skynaTa meHee 1,5 mn,
a Y BO3PACTHbIX NaLMEHTOB B 60OMbLLIEM KOMNYECTBE Cy-
4aeB 3a(PUKCUPOBAHO YMEHbLLUEHNE KOHLEHTpauun cnep-
Marto30m10B MeHee 15 MiH/mMn. Bo Bcex kaTeropusx noj-
BVDKHOCTU Y MOMOAbIX NaLWeHTOB OTMEYeHbl CTaTUCTUYe-
CKM JTyHLWwImne pesynbTarbl, B TO BPEMA KaK y 6€CnI0AHbIX
MY>XHYWH BbISIBIIEHO HE TOJIbKO CHUXXEHWE NPOrpecCuBHOM
11 06LLEN NOABWMKHOCTY, YBENWUYEHNE NoKasaTens Henog-
BVKHbIX CNEPMaTo301A0B, HO 1 60NbLLEe KONMYECTBO Nna-
LLIMEHTOB, Y KOTOPbLIX HEe OMpeaeneHa kateropus «A», pes-
KO CHMXXEHbI NoKa3aTesim NofBMKHOCTM.

Mpn nccnegosaHun MopdoONIorn y BO3PACTHBIX Na-
LIMEHTOB CTATUCTUYECKM Halle U B 6OJbLUEM KOJIMYECTBE
BbISIBJIEHbI KJIETKW CrnepmaToreHesa, crapble crnepmaro-
30MAbl, YCTaHOBNEHbI 60Mee ONTUMAsbHbIE MOKasaTenn
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XapakTepucTuka nokasateseit ciepMorpammbl y My)XXYUH C NaTonorier penpoayKTUBHONM cdhepbl B BO3PACTHOM acnekTe

AxymiepctBo, I'maekoaorusa u Pennpoaykiima 2K (S LE

720

Ta6nmua 1. MokazaTenu cnepMorpammbl B pasHbIX BO3PACTHbIX MPYNNax y NalUeHTOB ¢ NaTonoruei penpoiyKTUBHOIA ccepbl.

Table 1. Spermogram parameters in various age groups of patients with pathology of reproductive system.

MoppocTku ¢ BapukoLene
B Bo3pacte 17 net
17-year-old adolescents with varicocele

MyxuuHb! ¢ 6ecnnoguem
B BO3pacre 22-48 ner
Infertile men aged 22-48 years

Nokasatens (n=93) (n=100)
Parameter OTKNOHEHNs OTKNOHEHNs
HUXE HOPMbl HWXE HOPMbl
B Below normal range Ll Below normal range
n (%) n (%)
06bem askynata > 1,5 mn . .
Ejaculate volume > 1,5 ml 2,32 +1,22 21 (22,6) 3,50+ 1,44 4 (4,0
KOHUEeHTpauus cnepmaTo3ouaoB
> 15 maH/mn * *
Spermatozoa concentration 72,20 + 49,32 4 (4,3) 35,88 + 25,74 15 (15,0)
> 15 millions/ml
06LLee KONMYeCTBO CNEPMaTO30Ma0B, MITH N
Total spermatozoa count, millions 173,07 £ 163,92 12 (12,9) 120,58 £ 91,72 15 (15,0)
KucnotHocTb: pH > 7,2 N
Acidity: pH > 7.2 8,76 £ 0,26 0 7,57 +0,58 22 (22,0)
Mogsnxnocts / Motility
8(8,6) 46 (46,0)*
Kateropus «A» Kareropus «A»
«A» 9
Kareropia <A, OLIOTHOB MOCTYNATONeHOB, % | 171544104 | cocrasmra 0 510 636" cocraguna 0
gory, fast prog 70 «A» category «A» category
comprised 0 comprised 0
Kateropusi «B», MefingHHoe nocTynarenbHoe, % .
«B» category, slow progressive, % 29,30+12,29 - 19,80+ 9,61 -
Kateropus «A+B», nporpeccusHas
NOABWXHOCTb (Hopma: 32,0-100,0 %) . x
«A+Bwcategory, progressive motility 46,20 £ 19,82 20 (21,5) 24,95 + 11,23 84 (84,0)
(norm: 32.0-100.0 %)
Kateropus «C», HenocTynatensHoe, % N
«C»category, non-progressive, % 18,11+10,61 - 21,89+11,13 -
Kateropus «A+B+C», 06L1as nogBMKHOCTb
(Hopma: 40,0-100,0 %) * *
«A+B+C» category, total motility 64,42 +225 13 (14,0) 46,80 + 14,40 30 (30,0)
(norm: 32.0-100.0 %)
Kareropus «D», HenofBuxXHble, % N
«D» category, immotile, % 34,40 + 21,83 - 53,10 + 14,56 -
Mopdponornsa / Morphology
KneTtkn cnepmaroreHesa, % * *
Spermatogenesis cells, % 0,48 £ 0,84 28 (30,1) 0,78+0,95 52 (52,0)
HopmanbHble cnepmato3ouabl, % N
Normal spermatozoa, % 14,1428,06 B 30,08 £ 17,94 B
OHble cnepmato3onabl, %
Young spermatozoa, % 0,08 £0.27 - 0.05+0,22 -
Ctapble cnepmartosongpl, % *
0ld spermatozoa, % 0 - 0.26 + 0,69 -
[edhekT ronosku, % "
Sperm head defect, % 58,01 £12,43 - 48,83 + 18,95 -
[edhekT weiiku, % *
Sperm neck defect, % 17,24 + 6,31 - 10,29 + 6,21 -
ledekT xrytuka, %
Sperm flagellum defect, % 9452483 - 8,76+8,32 B

Tpnumeyanne: *p < 0,05 — cTaTUCTUYECKIN 3HAYUMbIE PA3TINYUS MEXY TPy Nnamu.

Note: *p < 0.05 - significant inter-group differences.
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Mopcosiorn cnepMaTo3onaos. He sadmkcuposaHo pas-
NNYUIA MeXZy rpynnaMi B KOJIMHECTBE HOHbIX CrepmMaro-
301[10B 1 KONMNYECTBE KIETOK C AedpeKTamm XryTuka.

Y NauUMeHTOB CpaBHUBAEMbIX FPYNN ObIN OLEHEHbI MO0-
Kasatenu BA3KOCTU, arperauuin, arrmioTuHaunm, Hanu4que
CNN3MN, aMUITONIHBIX TEMeL U NELNTUHOBLIX 3ePeH, HO CTa-
TUCTUYECKM 3HAYMMbIX PA3SIN4UIA YCTAHOBIIEHO He 6bIN0.

Mo pesynbratam aHanusa 3akynara 6bln BbINOJSIHE-
Hbl 3aK/t04eHns. BapmaHTbl 3aKIIOYeHUA M YacToTa KX
BCTPEYAEMOCTY B WUCCNeAyeMblxX rpynnax npencTaBrieHbi
B Tabnuue 2.

Cnepyet y4uTbiBaTb, YTO HEKOTOPbIE 3AKNOYEHUS
crnepMorpamm MoryT KOMGMHUPOBATLCA.

Y NOApOCTKOB C BapukoLene 605ee Y4emM B MOJIOBUHE
CNny4aeB AMArHOCTMPOBAHA HOPMO300CNEPMUS, a CaMblM
pacnpocTpaHeHHbIM BapuaHTOM 3aK/OYeHNs SABSETCS
0/MrocnepmMus, CBA3aHHaaA ¢ HU3KMM 00LEMOM IAKYNATA.
Y 6ecniofHbIX MyX4UH HOPMO300CTEpPMUs YCTaHOB/EHA
nnwe B 12 (12 %) cnyyaes, a Hanbonee 4acTto 66110 Bbl-
ABJIEHO HapYLLUEHWe NoABUMXHOCTI CNepMaTo30Ma0B.

O6cy:knenue / Discussion

HecmoTps Ha TO 4YTO Bapukouene, OUArHOCTMpyeMoe
06bI4HO B MOAPOCTKOBOM BO3pacTe, paccmarpuBaercs
B KA4eCTBE OLHON M3 OCHOBHbIX MPUYMH Gecnnogus, us-
BECTHO, YTO OKONIO TPETW MALMEHTOB COXPAHSAIOT CBOK
eptunbHocTb [13, 16, 27]. O BO3MOXHOCTW Takoro 6na-
TONPUATHOTO UCX0AA CBULETENbCTBYET U GOMbLUOE KONU-
4eCTBO HOPMalIbHbIX MOKas3aTenen 3skynara y nojpoct-
KOB C BAapuKOLeNe, BbIABNEHHbIX B NPOBEAEHHOM UCChe-
[0BaHNK. 3aCUKCUPOBAHHOE Y NOAPOCTKOB YMEHbLUEHME
o6bema 3AKynATa, AOCTOBEPHO MEHbLUEE KOJIM4EecTBO
Crepmaro3onoB ¢ HopMansHoN Mopdhonoruein n 6onb-
LLee KONWYecTBO AE(EKTOB TOMOBKW W LUEAKU Chepma-
TO30MA0B MO CPABHEHWIO C B3POCIbIMU NaLUeHTamn Be-
POATHO CBA3aHO C TEM, 4TO HEOOXOLMMO BpeMS Ans of-
TUMNU3AUMN  (PYHKLMA MOJIOBBIX >Kenes, crabunusauum
NpoU3BOACTBA, CO3PEBAHMSA U BbICBOOOXAEHNS Ccrepma-
TO30MA0B U, KPOME TOrO, Y BCEX Pa3Hble CPOKM BCTYyMe-
HUA B Ny6epTar u ero oKoH4Yauus [28].

Tem He MeHee BapuKoLese SBMSETCA MPOrpeccupyto-
MM 3a60/1eBaHNEM U BbICTYMNAET 3HAYMTESIbHbIM (haK-
TOPOM PUCKA CHUXEHWS Ka4ecTBa Cnepmbl, NPUBOASLLM
K CHUXEHUIO hepTunbHoCTM B 6yaywiem [11, 17, 29]. 310
HaNPAMYI0 CBA3AHO C HApYLLEHEM OTTOKA BEHO3HOM Kpo-
BW MO BEHAM CEMEHHOr0 KaHaTuka, YTo MPUBOAUT K Mno-
BbILLUEHUIO TMAPOCTATUHECKOro AaBNIEHUS, PasBUTUIO M-
NOKCUW N ULIEMUN ANYKa, TUNepTepMui MOLLOHKU, ped-
JIOKCY TOKCUYECKUX MeTabosIMTOB M3 NMOYeK M Haanovey-
HUKOB, MOBPEXAEHUIO KNEeToK Jleigura n runoroHaguamy
[12, 30-33]. Ncxopom 3TUX NPOLLECCOB ABJIAETCSH MOBbI-
LeHne BbIPAO6OTKN aKTUBHBLIX (hopm Kucnopoga (ADK),
CHVDKEHWNE aHTMOKCUAAHTHOW 3aLUuThl, pa3BUTME OKCuAa-
TWBHOTO CTPecca W, Kak CreAcTBue, NOBPeXAeHue cnep-
MaTo30MA0B W HapyLUeHWe crnepmartoreHesa, npuBoAs-
Lue K 6ecnnogunto.

AHanusupys crnepmorpammbl B3pOCHbIX NALWEHTOB,
BWOHO, 4TO Y HUX BbILIE MOKa3aTenn 06bema 3sKynaTa,
6oree ONTUMANbHbI MoKasateny Moposiorun cnepmaro-
30140B. BepoATHO, cnepmartoreHes B 9TO rpynne nauu-
EHTOB CTabUNN3NPOBAH, KaK 1 (DYHKLMS MOMOBbIX Xenes;
KpOMe TOro, MauueHTbl 3TOA rpynnbl BeLyT, Kak npasu-
N0, aKTUBHYO MOJIOBYIO XKU3Hb, YTO CMOCOGCTBYET pery-
NAPHOI 3NMMUHALMK CNepmaTo301aoB. 3apUKCMpoBaHo
YMEHbLLUEHNe KONMUYEeCTBa M KOHLEHTpauuu Criepmaroso-
WAOB MO CPABHEHMIO C MOMOAbIMM nauueHTamu. Y B3poc-
nbIXx 06cneayeMblx nokasatens pH 6bin HUXE, U CTaTu-
CTUYECKM 3HAYMMO BblLLIE BbINI0 KOSTMYECTBO NALMEHTOB CO
CMeLLeHneM 3T0ro nokasartesnisi B 6onee Kucnyto cpegy. U,
HaKOHeLl, Hanbonee 4acTo AnarHocTUpyemas natonorus —
3TO HapyLUeHWe MOABMXHOCTY CNepMaTo30Ma0B, YTO He
NPOTUBOPEYMUT AAHHBIM JIUTEPATYPbI, COMIACHO KOTOPbIM
C BO3pacToOM YMeHbLLAeTCA KONMW4YEeCTBO Crnepmaro3ou-
[I0B, HapyLIaeTcs WX NOABWKHOCTb, MOXET U3MEHATbCA
ux mopdponorus [7, 31]. Y 6onee B3pOC/bIX MY>X4WUH, MO-
MUMO CYLLECTBYIOLLMX 3a00NeBaHUA YPOreHUTanbHOro
TPaKTa, 00bI4HO NPUBOAALLMX K OECNIOANIO, C BO3PACTOM
MOXET NPUCOESMNHATLCA eLLe Lienblid PAL NaTONOMNYECKUX
COCTOSIHWIA, TAKUX KaK MeTabonunyeckuin cuapom nu 0xu-
penue [2, 7, 8], 3HAOKPUHHbIE HAPYLLUEHUS, CONPOBOXAA-
tOLLMECH CHWKEHMEM YPOBHER (HONUKYNOCTUMYNUPYIO-

Tabnuua 2. Mokasatenu cnepMmorpaMmbl B pa3HbIx BO3PACTHbIX rPynnax y NawuueHToB ¢ Natosorieil penpoayKTUBHON chepbl.

Table 2. Spermogram parameters in various age groups of patients with pathology of reproductive system.
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MoapocTku ¢ Bapukouene Myxu4uHbl ¢ 6ecnnoguem
3aknioyenue B BO3pacte 17 ner B BO3pacte 22-48 net
Conclusion 17-year-old adolescents with varicocele Infertile men aged 22-48 years
(n=93) (n=100)

Hopmosoocnepmus, n (%) / Normozoospermia, n (%) 49 (52,7) 12 (12,0)
ActeHosoocnepmus, n (%) / Asthenozoospermia, n (%) 5(5,4) 82 (82,0)
Onurozoocnepmus, n (%) / Oligozoospermia, n (%) 10 (10,7) 13 (13,0
Teparosoocnepmus, n (%) / Teratozoospermia, n (%) 2(2,1) 1(1,0)
Onurocnepmus, n (%) / Oligospermia, n (%) 21 (22,6) 4 (4,0
Buckosunatus, n (%) / Viscosipathy, n (%) 6 (6,5) 5(5,0)
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LLiero ropmMoHa 1 TectoctepoHa [1, 2, 7]. KymynupytoTcs
BO3JENCTBMSA HeraTuBHbIX (hakTopoB 06pasa XusHu (Ky-
peHue, ynoTpebrieHne ankorons, HapkoTWKOB), OKpYXKa-
foLLeii cpensl M npoussoAacTea [6, 8, 34, 35], Hakannu-
BaOTCA reHeTudeckue mytauum [31, 36]. Takum o6pasom,
BO3pAcCT 1 KOMOPOUAHOCTb MOTYT ObITb OTHECEHBI K (hak-
TOpaM, yXyalawLwmm napamMmeTpbl cnepmbl [37]. 370 Tak-
)Xe cnoco6eTBYeT BbipaboTke ADK, pa3BuTUO OKCUaATB-
HOr0 CTpecca — OCHOBHOrO 3BEHa MaToreHesa My»cKoro
6ecnnoamsa [38, 39]. Myxckue nonoBble KNeTKN UMEKT
BbICOKOE COAEPKaHMe MONMHEHACHILLEHHbIX XWUPHbIX KUC-
NOT B NNasmaTu4yeckmx MemopaHax, KOTOpble Nerko no-
BPEXJAKTCA B Pe3ysbTare MepekucHOro OKUCIIEHUs mni-
nuaoB [7]. Kpome TOro, cnepmaro3ousl UMeKT Marbli
06bEM LIMTONMIA3Mbl, @ 3HAYUT, HU3KOE COLePXKaHNe aHTU-
OKCM[JAHTOB M0 CPABHEHMID C COMATUYECKUMU KeTKamMm,
YTO [enaeT Cnepmato30Mabl 04eHb YA3BMMbIMM K BO3-
LENCTBUI0 OKcuaaTneHoro ctpecca [38]. AOK npusoast
K (oparmeHtauuu JHK criepmaro3omzos, NoBPexnaeHnio
reHeTUYeCKOro mMatepuana; npu aTom mopaosorus cnep-
MaT0301J0B MOXET 0CTaBaTbCA HOPMAJIbHOM, U Takue na-
TOSIOrMYECKNE U3MEHEHUS He BYAYT BbISIBNIEHbI B CMIEPMO-
rpamme [8, 14-16, 30, 32, 34, 40]. Bo3mM0OXHO, B Ka4eCTBe
KOCBEHHOr0 mpuaHaka doparmeHtauyum OHK moxet pac-
CMaTpMBaThCs ACTEHO300CMNEPMUS, MOCKONbKY MUTOXOH-
apuanbHas OHK Takxe 4yBCTBUTENIbHA K BO3[JENCTBUIO
A®K, a noBpexzaeHne MUTOXOHAPWA B CpeAHeM OTAene
XKIYTUKA ABNAETCA OAHON U3 HACTbIX NPUYNH HAPYLLIEHUS
NoABMXHOCTK cnepmatosomngos [17, 30, 39].

B uenom, pesyneratbl NpOBEAEHHOrO WUCCIELOBaHMS
NO3BONNIN BbIABUTL UMEIOLLMECH Pas3nnyna B nokasare-
NsX CNepmMorpaMmel y 00CneSyembIX PasHbIX BO3PACTHbIX
rpynn. Heo6xo4MmMo HEOAHOKPATHOE UCCNeI0BaHNE 3sKY-
ndTa’y NaLMeHTOB C NATONOrVeil PenpoLyKTUBHON CApepsl,
MOCKOJIbKY MCCNEayeMble napameTpbl 3aBUCAT OT MHOTUX
(pakTopOB, U OLHOI0 UCCNES0BAHNSA, KAK NPABWIIO, MOXET
ObITb HELOCTATOMHO ANS NPaBWIbHON LUArHOCTUKA. [u-
HAMUYECKOE WCCMEeLOBaHNe 3AKYNATa Yy MOMOAbIX nauu-
EHTOB MO3BOJINT CBOEBPEMEHHO BbISIBUTH U3MEHEHNS, KO-
TOPbIE MOTYT NMPUBECTW K PA3BUTUIO 6ECMIIOANA U COXpa-
HWUTb X PENPOAYKTUBHBIA NOTEHLMan.

3axiarouenue / Conclusion

Y 06cnefoBaHHbIX NOLPOCTKOB C BapuKoLese B 60J1b-
LUNHCTBE CNy4aes LMArHOCTUPOBAHbI HOPManbHbIE MNOKa-
3aTenu cnepmorpamMmbl, 4TO MOXET CBUAETENIbCTBOBATL
0 COXpPaHHOM PenpofyKTWBHOM MOTEeHUMane y Takux na-
LIEHTOB.

ImetoLimecs OTKNOHEHUs B NOKa3aTesax crepMmorpam-
Mbl Y MOAPOCTKOB, BEPOSTHO, CBA3aHbl C HEYCTAHOBWB-
LINMCA CepMaToreHe3oM 1 (PYHKLMOHUPOBAHMEM M0M0-
BbIX XKeJ1e3, 4T0 TpebyeT JaNibHeiillero HabnoaeHua ans
CBOEBPEMEHHOW 1 MpaBUNbHON AWArHOCTUKN Penpoayk-
TWUBHBIX HapYLUEHNIA.

Y B3pOC/IbIX UHGVEPTUMBHBLIX MYXX4MH Hanbosiee 4acTo
ANarHOCTUPOBAHO HapyLIeHMe MOABUXHOCTU Clepmaro-
30M[0B — acTeH0300cnepmus.

NHOOPMALNA 0 CTATBE

ARTICLE INFORMATION

Moctynuna: 11.05.2021. B gopa6otaHHom Bupe: 21.08.2021.

Received: 11.05.2021. Revision received: 21.08.2021.

MpuHaTa k nevatu: 01.09.2021. Ony6nukoBaHa: 30.12.2021.

Accepted: 01.09.2021. Published: 30.12.2021.

Bknap aBTOpoB

Author’s contribution

Bce aBTopbI NpUHUMAnK paBHOE y4acTue B CO0pe, aHanu3e 1 MHTepnpeTaumm
OaHHbIX.

All authors participated equally in the collection, analysis and interpretation
of the data.

Bce aBTOpbI NPOYMTANM U YTBEPANAN OKOHYATENbHbIN BAPUAHT PYKOMUCH.

All authors have read and approved the final version of the manuscript.

KoHthnukT unTepecos

Conflict of interests

ABTOPbI 3aABNAOT 06 OTCYTCTBUM KOH(IMKTA MHTEPECOB.

The authors declare no conflict of interests.

®uHaHcHpoBaHue

Funding

Pa6oTa BbinonHeHa B pamkax roc3aganus ®IbYH UAD® YpO PAH (tema
Ne AAAA-A18-118020590108-7).

The work was carried out within the framework of the state assignment for Insti-
tute of Immunology and Physiology (topic Ne AAAA-A18-118020590108-7).

Cornacue nauueHToB

Patient consent

[MonyyeHo.

Obtained.

MonuTuka packpbITUS AAHHBIX

Clinical Trials Disclosure Policy

lpoTokoNn nccnemoBaHus, MPUHLMMbLI aHanu3a, AaHHble 06 OTAeNbHbIX
y4acTHUKAX, Nexallne B OCHOBE Pe3ynbTaToB, MpefCcTaBieHHbIX B 3TOil
cTatbe, nocne AeunpeHTudmkauumu (Tekct, Tabnuubl) 6yoyT LOCTYMHbI
cnycTa 9 mec 1 o 5 et nocne ny6amkauum cTatbyi no 3anpocy uccnenosa-
Tenen, KOTOpble NpefocTaBAT MEeTOA0M0rM4eckn 060CHOBAHHOE Mpeano-
)KeHWe Ans MeTaaHanu3a AaHHbIX WHANBMAYamNbHbIX Y4acTHUKOB. [Mpeano-
XKEHUs CrieflyeT HanpaensTb HAa NOYTOBbINA AWK ekb-lem@mail.ru. 4T06bI
nony4NTh JOCTYN, NNLA, 3anpallnBatoLLe AaHHbIE, AOMKHbI OyAyT NoOANK-
caTb COrnalleHune 0 AOCTyne K AaHHbIM.

The research protocol, principles of analysis, data on individual participants
that underlie the results presented in this article, after de-identification (text,
tables) will be available after 9 months and up to 5 years after publication of
the article at the request of researchers who will provide a methodologically
sound proposal for meta-analysis of the data of individual participants.
Proposals should be sent to ekb-lem@mail.ru. In order to gain access, data
requesters will need to sign a data access agreement.

lpoucxoxaeHne cTaTbyu U peLieH3npoBaHne

Provenance and peer review

JKypHan He 3akasblBas CTaTbH; BHELUHEE PELEH3NPOBAHME.

Not commissioned; externally peer reviewed.

http://www.gynecology.su



Muyyrosa C.B., YepewHes B.A., beikux 4.b.

20.

21.

JIureparypa:

Barati E., Nikzad H., Karimian M. Oxidative stress and male infertility:
current knowledge of pathophysiology and role of antioxidant therapy
in disease management. Cell Mol Life Sci. 2020;77(1):93-113.
https://doi.org/10.1007/s00018-019-03253-8.

Shiraishi K., Matsuyama H. Effects of medical comorbidity on male
infertility and comorbidity treatment on spermatogenesis. Fertil Steril.

2018;110(6):1006-11.e2. https://doi.org/10.1016/j.fertnstert.2018.07.002.

MotexunHa E.C., Muxaintok E.B., HenomHswmx A.C. CnepmorpamMma kak
VHCTPYMEHT OLEHKM MYXXCKOI (DepTUNBHOCTI. Hay4Hoe 0603peHume.
2020;(1):11-4. https://doi.org/10.17513/srms.1093.

XKykos 0.b., EBgokumos B.B., bparuna E.E. Yny4LueHne KayecTBa XuaHn 1
MOPOYHKLMOHAMBHBIX XapaKTepUCTUK CepMaTo30Ma0B Y MyXHUH

C XPOHWN4ECKNM abaKTepuanbHbIM NPOCTaTUTOM 11 MPOrpaMMbl Nperpasii-
[JapHOW NOLTOTOBKY K OTLOBCTBY. AHAPOIOMNS Y FeHNTANIbHAS XUPYPIVS.
2017;18(1):102-8. https:/doi.org/10.17650/2070-9781-2017-18-1-102-108.
Asaguesa H.3. Mpumenenne OHK dparmeHTaumm cnepmbl B aHAPOOrA-
4ecKol npakTuke. BectHuk yponorum. 2019;7(1):7-11.
https://doi.org/10.21886/2308-6424-2019-7-1-7-11.

Barratt C.L.R., Bjérndahl L., De Jonge C.J. et al. The diagnosis of male
infertility: an analysis of the evidence to support the development of
global WHO guidance-challenges and future research opportunities.
Hum Reprod Update. 2017;23(6):660-80. https://doi.org/10.1093/
humupd/dmx021.

Busetto G.M., Del Giudice F., Virmani A. et al. Body mass index and age
correlate with antioxidant supplementation effects on sperm quality: Post
hoc analyses from a double-blind placebo-controlled trial. Andrologia.
2020;52(3):613523. https://doi.org/10.1111/and.13523.

Agarwal A., Rana M., Qiu E. et al. Role of oxidative stress, infection and
inflammation in male infertility. Andrologia. 2018;50(11):e13126.
https://doi.org/10.1111/and.13126.

KysHeuosa H.H., Lamun M.B., dap6uposuy B.S. n gp. OueHka penpofyk-
TMBHOrO NOTEHLMANa MOMOABIX MyX4uH Ky36acca 1 pofib XpOHUYECKOr0
BOCMaEHNs OPraHoB penpoayKTUBHOTO TPAKTA Kak hakTopa CHIDKEHNS
hepTunbHOCTY 3aKynaTa. OMckuii HayyHbii BecTHuK. 2015;(1):71-3.

. OBu4nHHMKOB P.. Tamngos C.1., Monosa A.t0. u ap. MpuynHbl penpoayk-

TUBHbIX NOTEPb Y MYX4UH — pparmenTauus OHK cnepmatosongos. PMXK.
2015;23(11):634-8.

. Esteves S.C., Agarwal A. Afterword to varicocele and male infertility:

current concepts and future perspectives. Asian J Androl.
2016;18(2):319-22. https://doi.org/10.4103/1008-682X.172820.

. Alsaikhan B., Alrabeeah K., Delouya G., Zini A. Epidemiology of varicocele.

Asian J Androl. 2016;18(2):179-81. https://doi.org/10.4103/1008-
682X.172640.

. Jensen C.F.S., @stergren P., Dupree J.M. et al. Varicocele and male

infertility. Nat Rev Urol. 2017;14(9):523-33. https://doi.org/10.1038/
nrurol.2017.98.

. Majzoub A., Esteves S.C., Gosalvez J., Agarwal A. Specialized sperm

function tests in varicocele and the future of andrology laboratory. Asian
J Androl. 2016;18(2):205-12. https://doi.org/10.4103/1008-682X.172642.

. Kathrins M. Historical investigations into varicocele pathophysiology and

sperm migration. Fertil Steril. 2018;109(1):75-6. https://doi.org/10.1016/j.
fertnstert.2017.11.00.

. Kruger T. Critical appraisal of conventional semen analysis in the context

of varicocele. Asian J Androl. 2016;18(2):202—4.
https://doi.org/10.4103/1008-682X.168691.

. Santana V.P., Miranda-Furtado C.L., de Oliveira-Gennaro F.G., Dos Reis

R.M. Genetics and epigenetics of varicocele pathophysiology: an
overview. J Assist Reprod Genet. 2017;34(7):839-47.
https://doi.org/10.1007/s10815-017-0931-5.

. Brannigan R.E. Introduction: Varicoceles: a contemporary perspective.

Fertil Steril. 2017;108(3):361-3. https://doi.org/10.1016/j.
fertnstert.2017.07.1161.

. Edbpemos E.A., KacatoHosa E.B., MenbHuk 51.11., Cumakos B.B. Mo3aHee

OTLIOBCTBO: 0630p NOBPEXAAIOLLNX 3AKYNAT MEXaHU3MOB, PUCKOB 1 CTpaTe-
T ux npeogonenus. SgpghextnsHas gpapmakorepanus. 2016;(11):16-33.
Cynuma A.H., ITuteuHos B.B., Knumenko M.M. n gp. Oco6eHHOCTM
MYXCKOI1 MHChepTUIBLHOCTM Kak eAMHCTBEHHOr0 (hakTopa becnnoaus
CYNPYXXeCKOii napbl B knuHuke BPT. SxcrnepumenTanbHas n KImHN4ecKas
yponorus. 2019;(4):68-73. https://doi.org/10.29188/2222-8543-2019-11-
4-68-73.

Kupunenko E.A., OHonko B.®. OkncnutenbHbIn CTPECC U MyXXCKas

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

(hepTUNLHOCTL: COBPEMEHHbIN B3MISA HA npobnemy. broaneteHs BCHL|
CO PAMH. 2017;2(2):102-8.

Ocapdyk J1.B., Knewes M.A., Tunncosa E.B., Ocagyyk A.B. Mokazartenu
CrepmaToreHesa, ropMOHanbHOr0 U METa60MINYECKOro CTaTyca y MyX4nH
pa3HbIX BO3paCTHbIX rpynn Ha EBponelickom cesepe Poccuu. @usnono-
rusi Jenoseka. 2019;45(3):107-14. https://doi.org/10.1134/
S0131164619020073.

Shridharani A., Owen R.C., Elkelany 0.0., Kim E.D. The significance of
clinical practice guidelines on adult varicocele detection and management.
Asian J Androl. 2016;18(2):269-75. https://doi.org/10.4103/1008-
682X.172641.

Kumar M., Selvam P., Agarwal A. Sperm and seminal plasma proteomics:
molecular changes associated with varicocele-mediated male infertility.
World J Mens Health. 2020;38(4):472-83. https://doi.org/10.5534/
wjmh.190018.

Oliva A., Multigner L. Chronic epididymitis and grade Il varicocele and
their associations with semen characteristics in men consulting for couple
infertility. Asian J Androl. 2018;20(4):360-5. https://doi.org/10.4103/aja.
aja_78_17.

PykoBoacTteo BO3 no uccneaoBaxuto 1 06paboTke 3aKynsTa Yenoseka.
5-e u3ganue. Mep. ¢ anrn. H.MN. Makaposa, nog pea. J1.®0. Kypuno.

M.: 35-Bo Kanutan npunt, 2012. 305 C.

Wmngr A.A., 3amatun C.A., Fonyap 1.C., Koposun A.E. ®akTopbl pucka
Pa3BUTUS MYXXCKON UHKDEPTUNLHOCTU. KInHN4eckas narogu3nonoris.
2019;25(4):56-60.

Belardin L.B., Del Giudice P.T., Camargo M. et al. Alterations in the
proliferative/apoptotic equilibrium in semen of adolescents with
varicocele. J Assist Reprod Genet. 2016;33(12):1657-64.
https://doi.org/10.1007/s10815-016-0808-z.

Glassberg K.I. My indications for treatment of the adolescent varicocele
(and why?). Trans/ Androl Urol. 2014;3(4):402-12.
https://doi.org/10.3978/j.issn.2223-4683.2014.12.09.

Cho C.L., Esteves S.C., Agarwal A. Novel insights into the pathophysiology
of varicocele and its association with reactive oxygen species and sperm
DNA fragmentation. Asian J Androl. 2016;18(2):186-93.
https://doi.org/10.4103/1008-682X.170441.

Zhang Y., MaT., Su Z. et al. Varicoceles affect semen quality of infertile
men in Southern China: A cross-sectional study of 5447 cases. Medicine
(Baltimore). 2017;96(31):e7707. https://doi.org/10.1097/
MD.0000000000007707.

Santana V.P., Miranda-Furtado C.L., Pedroso D.C.C. et al. The relationship
among sperm global DNA methylation, telomere length, and DNA
fragmentation in varicocele: a cross-sectional study of 20 cases. Syst Bio/
Reprod Med. 2019;65(2):95-104. https://doi.org/10.1080/19396368.2018.
1557762.

Anppees P.H., PacHep M.11., ManxacsaH B.A. u gp. Bapukouene — 4o Ham
0 Hem 13BecTHO? MockoBckuii xupyprinyeckuit xypHan. 2019;(5):24-31.
https://doi.org/10.17238/issn2072-3180.2019.5.24-31.

Esteves S.C. Novel concepts in male factor infertility: clinical and
laboratory perspectives. J Assist Reprod Genet. 2016;33(10):1319-35.
Martins A.D., Agarwal A. Oxidation reduction potential: a new biomarker
of male infertility. Panminerva Med. 2019;61(2):108-17.
https://doi.org/10.23736/S0031-0808.18.03529-2.

Tahamtan S., Tavalaee M., Izadi T. et al. Reduced sperm telomere length in
individuals with varicocele is associated with reduced genomic integrity.
Sci Rep. 2019;9(1):4336. https://doi.org/10.1038/s41598-019-40707-2.
Pallotti F., Paoli D., Carlini T. et al. Varicocele and semen quality:

a retrospective case-control study of 4230 patients from a single centre.
J Endocrinol Invest. 2018;41(2):185-92. https://doi.org/10.1007/s40618-
017-0713-z.

baxeHos 11.B., ®ununnosa E.C. Ponb 0KMCNUTENLHOTO CTPEcca B naTore-
He3e MyXXCKoro 6ecnnoauns. IghghexkTnHas chapmakotepanmsi.
2018;(29):50-8.

Kanunyerko C.10., Tto3nkos W.A. OKNCAMTENbHbIA CTPECC N MYXKCKOE
6ecnnoaue — B3aMmMocBa3anHble nanaemun XXI 8. CoBpemeHHble hapma-
KOTepaneBTUYeCKIME BO3MOXHOCTI NATOrEHETUYECKON KOPPEKLIM Hapy-
LLEHWA CnepMaToreHesa npenaparami L-kapHutuHa/adetun-L-kapHuTuHa.
SpchextnHas papmarotepanns. 2017;(22):6-19.

KopHees V1.A. Tepanus My»CcKoro 6ecnnofus: aHanus uccnesoBaHui.
MeguuymHckmii coset. 2019;(13):99-104. https://doi.org/10.21518/2079-
701X-2019-13-99-104.

[\®)
(=
[\®)
o
°
5
=
[N
)}
°
z
(=)

poixdoy pue A30[090uUAn) ‘sO111918q QO

uonon

123



https://doi.org/10.1093/humupd/dmx021
https://doi.org/10.1093/humupd/dmx021
https://doi.org/10.4103/1008-682X.172640
https://doi.org/10.4103/1008-682X.172640
https://doi.org/10.1038/nrurol.2017.98
https://doi.org/10.1038/nrurol.2017.98
https://doi.org/10.1016/j.fertnstert.2017.11.00
https://doi.org/10.1016/j.fertnstert.2017.11.00
https://doi.org/10.1016/j.fertnstert.2017.07.1161
https://doi.org/10.1016/j.fertnstert.2017.07.1161
https://doi.org/10.29188/2222-8543-2019-11-4-68-73
https://doi.org/10.29188/2222-8543-2019-11-4-68-73
https://doi.org/10.1134/S0131164619020073
https://doi.org/10.1134/S0131164619020073
https://doi.org/10.4103/1008-682X.172641
https://doi.org/10.4103/1008-682X.172641
https://doi.org/10.5534/wjmh.190018
https://doi.org/10.5534/wjmh.190018
https://doi.org/10.4103/aja.aja_78_17
https://doi.org/10.4103/aja.aja_78_17
https://doi.org/10.1097/MD.0000000000007707
https://doi.org/10.1097/MD.0000000000007707
https://doi.org/10.1080/19396368.2018.1557762
https://doi.org/10.1080/19396368.2018.1557762
https://doi.org/10.1007/s40618-017-0713-z
https://doi.org/10.1007/s40618-017-0713-z
https://doi.org/10.21518/2079-701Х-2019-13-99-104
https://doi.org/10.21518/2079-701Х-2019-13-99-104

26

XapakTepucTuka nokasateseit ciepMorpammbl y My)XXYUH C NaTonorier penpoayKTUBHONM cdhepbl B BO3PACTHOM acnekTe

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiina PArERIYE LR

124

References:

Barati E., Nikzad H., Karimian M. Oxidative stress and male infertility:
current knowledge of pathophysiology and role of antioxidant therapy in
disease management. Cell Mol Life Sci. 2020;77(1):93-113.
https://doi.org/10.1007/s00018-019-03253-8.

2. Shiraishi K., Matsuyama H. Effects of medical comorbidity on male

infertility and comorbidity treatment on spermatogenesis. Fertil Steril.

2018;110(6):1006-11.e2. https://doi.org/10.1016/j.fertnstert.2018.07.002.
3. Potekhina E.S., Mikhaylyuk E.V., Nepomnyaschikh A.S. Spermogram as

an instrument for assessing male fertility. [Spermogramma kak
instrument ocenki muzhskoj fertil'nosti]. Nauchnoe obozrenie.
2020;(1):11-4. (In Russ.). https://doi.org/10.17513/srms.1093.

4. Zhukov 0.B., Evdokimov V.V., Bragina E.E. Improvement of quality of life

and morphofunctional characteristics of spermatozoa in men with chronic
nonbacterial prostatitis and in a program of preconception preparation to
fatherhood. [Uluchshenie kachestva zhizni i morfofunkcional'nyh
harakteristik spermatozoidov u muzhchin s hronicheskim abakterial'nym
prostatitom i programmy pregravidarnoj podgotovki k otcovstvu].
Andrologiya i genital'naya hirurgiya. 2017;18(1):102-8. (In Russ.).
https://doi.org/10.17650/2070-9781-2017-18-1-102-108.

5. Avadieva N.E. The use of DNA semen fragmentation in andrological

practice. [Primenenie DNK fragmentacii spermy v andrologicheskoj
praktike]. Vestnik urologii. 2019;1(7):7-11. (In Russ.).
https://doi.org/10.21886/2308-6424-2019-7-1-7-11.

6. Barratt C.L.R., Bjorndahl L., De Jonge C.J. et al. The diagnosis of male

infertility: an analysis of the evidence to support the development of global
WHO guidance-challenges and future research opportunities. Hum Reprod
Update. 2017;23(6):660-80. https://doi.org/10.1093/humupd/dmx021.

7. Busetto G.M., Del Giudice F., Virmani A. et al. Body mass index and age

correlate with antioxidant supplementation effects on sperm quality: Post
hoc analyses from a double-blind placebo-controlled trial. Andrologia.
2020;52(3):613523. https://doi.org/10.1111/and.13523.

8. Agarwal A., Rana M., Qiu E. et al. Role of oxidative stress, infection and

inflammation in male infertility. Andrologia. 2018;50(11):613126.
https://doi.org/10.1111/and.13126.

9. Kuznetsova N.N., Shamin M.V., Farbirovich V.Ya. et al. Examination of

reproductive potential of Kuzbass young men and role of chronic
inflammation in reproductive tract as factor of ejaculate’s fertility
decrease. [Ocenka reproduktivnogo potenciala molodyh muzhchin
Kuzbassa i rol' hronicheskogo vospaleniya organov reproduktivnogo
trakta kak faktora snizheniya fertil'nosti eyakulyata]. Omskij nauchnyj
vestnik. 2015;(1):71-3. (In Russ.).

10. Ovchinnikov R.I. Gamidov S.I., Popova A.Yu. et al. The causes of

reproductive losses in men are sperm DNA fragmentation. [Prichiny
reproduktivnyh poter' u muzhchin — fragmentaciya DNK spermatozoidov].
RMZh. 2015;23(11):634-8. (In Russ.).

11. Esteves S.C., Agarwal A. Afterword to varicocele and male infertility:

current concepts and future perspectives. Asian J Androl.
2016;18(2):319-22. https://doi.org/10.4103/1008-682X.172820.

12. Alsaikhan B., Alrabeeah K., Delouya G., Zini A. Epidemiology of varicocele.

Asian J Androl. 2016;18(2):179-81. https:/doi.org/10.4103/1008-
682X.172640.

13. Jensen C.F.S., @stergren P., Dupree J.M. et al. Varicocele and male

infertility. Nat Rev Urol. 2017;14(9):523-33. https://doi.org/10.1038/
nrurol.2017.98.

14. Majzoub A., Esteves S.C., Gosalvez J., Agarwal A. Specialized sperm

function tests in varicocele and the future of andrology laboratory. Asian

J Androl. 2016;18(2):205-12. https://doi.org/10.4103/1008-682X.172642.
15. Kathrins M. Historical investigations into varicocele pathophysiology and
sperm migration. Fertil Steril. 2018;109(1):75-6. https://doi.org/10.1016/j.

fertnstert.2017.11.00.

16. Kruger T. Critical appraisal of conventional semen analysis in the context

of varicocele. Asian J Androl. 2016;18(2):202-4. https://doi.
0rg/10.4103/1008-682X.168691.

17. Santana V.P., Miranda-Furtado C.L., de Oliveira-Gennaro F.G., Dos Reis

R.M. Genetics and epigenetics of varicocele pathophysiology: an
overview. J Assist Reprod Genet. 2017;34(7):839-47.
https://doi.org/10.1007/s10815-017-0931-5.

18. Brannigan R.E. Introduction: Varicoceles: a contemporary perspective.

Fertil Steril. 2017;108(3):361-3. https://doi.org/10.1016/j.
fertnstert.2017.07.1161.

19.

20.

2

—_

22.

23

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Efremov E.A., Kasatonova E.V., Melnik Ya.l., Simakov V.V. Advanced
paternal age: review of ejaculate damaging mechanisms, risks and
strategies to overcome them. [Pozdnee otcovstvo: obzor
povrezhdayushchih eyakulyat mekhanizmov, riskov i strategij ih
preodoleniya]. Effektivnaya farmakoterapiya. 2016;(11):16-33. (In Russ.).
Sulima A.N., Litvinov V.V., Klimenko P.M. et al. Features of male infertility
as the only factor of infertility of a married couple in the ART clinic.
[Osobennosti muzhskoj infertil'nosti kak edinstvennogo faktora
besplodiya supruzheskoj pary v klinike VRT]. Eksperimental' naya

i klinicheskaya urologiya. 2019;(4):68-73. (In Russ.).
https://doi.org/10.29188/2222-8543-2019-11-4-68-73.

. Kirilenko E.A., Onopko V.F. Oxidative stress and male fertility: modern

view on the problem. [Okislitel'nyj stress i muzhskaya fertil'nost':
sovremennyj vzglyad na problem]. Byulleten' VSNC SO RAMN.
2017;2(2):102-8. (In Russ.).

Osadchuk L.V., Kleschev M.A., Tipisova E.V., Osadchuk A.V. Parameters
of spermatogenesis and hormonal and metabolic statuses in men of
different age groups from Northern European Russia. [Pokazateli
spermatogeneza, gormonal'nogo i metabolicheskogo statusa u muzhchin
raznyh vozrastnyh grupp na Evropejskom severe Rossii]. Fiziologiya
cheloveka. 2019;3(45):107-14. (In Russ.). https://doi.org/10.1134/
S0131164619020073.

. Shridharani A., Owen R.C., Elkelany 0.0., Kim E.D. The significance of

clinical practice guidelines on adult varicocele detection and management.
Asian J Androl. 2016;18(2):269-75. https://doi.org/10.4103/1008-
682X.172641.

Kumar M., Selvam P., Agarwal A. Sperm and seminal plasma proteomics:
molecular changes associated with varicocele-mediated male infertility.
World J Mens Health. 2020;38(4):472-83. https://doi.org/10.5534/
wjmh.190018.

Oliva A., Multigner L. Chronic epididymitis and grade Il varicocele and
their associations with semen characteristics in men consulting for couple
infertility. Asian J Androl. 2018;20(4):360-5. https://doi.org/10.4103/aja.
aja_78_17.

WHO laboratory manual for the examination and processing of human
semen. 5th ed. [Rukovodstvo VOZ po issledovaniyu i obrabotke
eyakulyata cheloveka. 5-e izdanie. Per. s angl. N.P. Makarova, pod red.
L.F. Kurilo]. Moscow: Izd-vo Kapital print, 2012. 305 p. (In Russ.).

Shmidt A.A., Zamyatin S.A., Gonchar 1.S., Korovin A.E. Risk factors for the
development of male infertility. [Faktory riska razvitiya muzhskoj
infertil'nosti]. Klinicheskaya patofiziologiya. 2019;25(4):56-60. (In Russ.).
Belardin L.B., Del Giudice P.T., Camargo M. et al. Alterations in the
proliferative/apoptotic equilibrium in semen of adolescents with
varicocele. J Assist Reprod Genet. 2016;33(12):1657-64.
https://doi.org/10.1007/s10815-016-0808-z.

Glassberg K.I. My indications for treatment of the adolescent varicocele
(and why?). Trans/ Androl Urol. 2014;3(4):402-12.
https://doi.org/10.3978/j.issn.2223-4683.2014.12.09.

Cho C.L., Esteves S.C., Agarwal A. Novel insights into the pathophysiology
of varicocele and its association with reactive oxygen species and sperm
DNA fragmentation. Asian J Androl. 2016;18(2):186-93.
https://doi.org/10.4103/1008-682X.170441.

Zhang Y., MaT., Su Z. et al. Varicoceles affect semen quality of infertile
men in Southern China: A cross-sectional study of 5447 cases. Medicine
(Baltimore). 2017;96(31):e7707. https://doi.org/10.1097/
MD.0000000000007707.

Santana V.P., Miranda-Furtado C.L., Pedroso D.C.C. et al. The relationship
among sperm global DNA methylation, telomere length, and DNA
fragmentation in varicocele: a cross-sectional study of 20 cases. Syst Bio/
Reprod Med. 2019;65(2):95-104. https://doi.org/10.1080/19396368.2018.
1557762.

Andreev R.Yu., Rasner P.I., Malkhasyan V.A. et al. Varicocele — what we
know about him? [Varikocele — chto nam o nem izvestno?] Moskovskij
hirurgicheskij zhurnal. 2019;(5):24-31. (In Russ.).
https://doi.org/10.17238/issn2072-3180.2019.5.24-31.

Esteves S.C. Novel concepts in male factor infertility: clinical and
laboratory perspectives. J Assist Reprod Genet. 2016;33(10):1319-35.
Martins A.D., Agarwal A. Oxidation reduction potential: a new biomarker
of male infertility. Panminerva Med. 2019;61(2):108-17.
https://doi.org/10.23736/S0031-0808.18.03529-2.

http://www.gynecology.su


https://doi.org/10.1093/humupd/dmx021
https://doi.org/10.4103/1008-682X.172640
https://doi.org/10.4103/1008-682X.172640
https://doi.org/10.1038/nrurol.2017.98
https://doi.org/10.1038/nrurol.2017.98
https://doi.org/10.1016/j.fertnstert.2017.11.00
https://doi.org/10.1016/j.fertnstert.2017.11.00
https://doi.org/10.4103/1008-682X.168691
https://doi.org/10.4103/1008-682X.168691
https://doi.org/10.1016/j.fertnstert.2017.07.1161
https://doi.org/10.1016/j.fertnstert.2017.07.1161
https://doi.org/10.1134/S0131164619020073
https://doi.org/10.1134/S0131164619020073
https://doi.org/10.4103/1008-682X.172641
https://doi.org/10.4103/1008-682X.172641
https://doi.org/10.5534/wjmh.190018
https://doi.org/10.5534/wjmh.190018
https://doi.org/10.4103/aja.aja_78_17
https://doi.org/10.4103/aja.aja_78_17
https://doi.org/10.1097/MD.0000000000007707
https://doi.org/10.1097/MD.0000000000007707
https://doi.org/10.1080/19396368.2018.1557762
https://doi.org/10.1080/19396368.2018.1557762

Muyyrosa C.B., YepewHes B.A., beikux 4.b.

36. Tahamtan S., Tavalaee M., Izadi T. et al. Reduced sperm telomere length in XXI-review century interrelated pandemics. Current pharmacotherapeutic
individuals with varicocele is associated with reduced genomic integrity. opportunities of pathogenetic correction of spermatogenesis disorders
Sci Rep. 2019;9(1):4336. https://doi.org/10.1038/s41598-019-40707-2. with L-carnitine/acetyl-L-carnitine. [Okislitel'nyj stress i muzhskoe

37. Pallotti F., Paoli D., Carlini T. et al. Varicocele and semen quality: a besplodie — vzaimosvyazannye pandemii XXI v. Sovremennye
retrospective case-control study of 4230 patients from a single centre. farmakoterapevticheskie vozmozhnosti patogeneticheskoj korrekcii
J Endocrinol Invest. 2018;41(2):185-92. https://doi.org/10.1007/s40618- narushenij spermatogeneza preparatami L-karnitina/acetil-L-karnitina].
017-0713-z. Effektivnaya farmakoterapiya. 2017;(22):6-19. (In Russ.).

38. Bazhenov 1.V, Filippova E.S. Role of oxidative stress in the male infertility 40. Korneev |.A. Male infertility treatments: clinical overview. [Terapiya
pathogenesis. [Rol' okislitel'nogo stressa v patogeneze muzhskogo muzhskogo besplodiya: analiz issledovanij]. Medicinskij sovet.
besplodiya]. Effektivnaya farmakoterapiya. 2018;(29):50-8. (In Russ.). 2019;(13):99-104. (In Russ.). https://doi.org/10.21518/2079-

39. Kalinchenko S.Yu., Tyuzikov I.A. Oxidative stress and male infertility — 701H-2019-13-99-104.

Ceepenus 06 asTopax:

Muyyrosa Csetnana BnapgumMupoBHAa — K.M.H., CTapluuii Hay4YHblil COTPYAHWK nabopatopuu ummyHonatoduaumonorun OIBYH «HCTUTYT ummyHonorum
1 couaunonorum Ypanbckoro otaenenns PAH», EkatepuHbypr, Poccus; Bpay BbICLLE KaTeropun nabopatopumn anekTpoHHoW Mukpockonuu TAY3 CBepanoBcKoi
o6nactu «KnuHMKo-anarHocTyecknil LeHTp ropof Ekatepunbypr», Ekatepun6ypr, Poccus. E-mail: ekb-lem@mail.ru. ORCID: https://orcid.org/0000-0001-7983-
9906.

YepewHes Banepui AnekcaugpoBud4 -— [.M.H., npodeccop, akagemuk PAH, rnaBHbI Hay4Hbli COTPYAHUK Nabopatopum  UMMYHOU3UONOrN
1 ummyHopapmakonoriy ®IBYH «HCTUTyT umMmyHonorum u cousuonorun Ypanbckoro otaenequs PAH», Ekatepun6ypr, Poccus. ORCID: https://orcid.org/0000-
0003-4329-147X. Scopus Author ID: 6602886513. Researcher ID: P-7704-2017.

beitkun flkoB bopucoBuy — A.M.H., npodbeccop, 3aB. nabopartopueir ummyHonatrodmaunonorun ®IrbYH «AHCTUTYT uMMyHOnorum n douanonorun Ypanbckoro
oTaenenns PAH», EkatepuH6ypr, Poccus; rnasHblii Bpad FAY3 CBepanoBckoil 065acTi «KnnHNKO-AnarHocTUYeckuii LeHTp ropo Exkatepunéypr», EkatepuHéypr,
Poccus; 3acnyxeHHblIi Bpay Poccniickoit eaepaumm.

About the authors:

Svetlana V. Pichugova — MD, PhD, Senior Researcher, Laboratory of Immunopathophysiology, Institute of Inmunology and Physiology, Ekaterinburg, Russia; Doctor
of the Highest Category, Laboratory of Electronic Microscopy, Clinical and Diagnostic Genter Ekaterinburg City, Ekaterinburg, Russia. E-mail: ekb-lem@mail.ru.
ORCID: https://orcid.org/0000-0001-7983-9906.

Valeriy A. Chereshnev — MD, Dr Sci Med, Professor, Academician of RAS, Chief Researcher, Laboratory of Immunophysiology and Immunopharmacology, Institute
of Immunology and Physiology, Ekaterinburg, Russia. ORCID: https://orcid.org/0000-0003-4329-147X. Scopus Author ID: 66028386513. Researcher ID: P-7704-
2017.

Yakov B. Beikin — MD, Dr Sci Med, Professor, Head of the Laboratory of Imnmunopathophysiology, Institute of Immunology and Physiology, Ekaterinburg, Russia;
Chief Physician, Clinical and Diagnostic Center Ekaterinburg Gity, Ekaterinburg, Russia; Honored Doctor of the Russian Federation.

[\®)
(=
[\®)
o
°
5
=
[N
)}
°
z
(=)

poixdoy pue A30[090uUAn) ‘sO111918q QO

uonon

125



https://doi.org/10.1007/s40618-017-0713-z
https://doi.org/10.1007/s40618-017-0713-z
https://doi.org/10.21518/2079-701H-2019-13-99-104
https://doi.org/10.21518/2079-701H-2019-13-99-104
https://orcid.org/0000-0001-7983-9906
https://orcid.org/0000-0001-7983-9906
https://orcid.org/0000-0003-4329-147X
https://orcid.org/0000-0003-4329-147X



