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Cnepmamonoruyeckas xapakmepucmuka
MO3au4Hoil U Hemo3au4Hou hopmbl cuHapoMa Knalinthenbmepa

M. . IIrayr!, T.M. Copokuna', JI.®. Kypuio'!, B.b. Yephbix'-2

'QI'BHY «Meduko-eenemuueckuti nayunoiii yenmp um. H.II. Bouxoea»; Poccus, 115522 Mockea, ya. Mockeopeuve, 1;
2DI'BOY BO «Poccuiickuil HAUUOHAAbHbLIL UCCAe08amenbekutl Meouyunckuil yrueepcumem um. H. U. ITupozosa» Murnszdpaea Poccuu;
Poccus, 117437 Mockea, ya. Ocmposumsnosa, 1

Konmaxmot: Bauecaae bopucosuu Yepnoix chernykh@med-gen.ru

Ileav uccaedosanus — oyeHums éausHUe yumozeHemuyeckoeo eapuarnma cunopoma Knaiingeavmepa (CK) na napamemput sskysama
y nauuernmog ¢ CK.

Mamepuaavt u memooot. O6credosanvt 85 nayuernmos ¢ CK: 1-10 epynny cocmasunu 75 nayuenmos 6 sospacme 17—39 nem ¢ nemozauunoi
dopmoit CK (xapuomunom 47,XXY), 2-10 epynny — 10 myxucuun 8 o3pacme 22—57 nem, y Komopbwix visieneHsi mosauutsie gopmol CK:
47, XXY/46,XY (n = 9), 48, XXY,der(X)/47,XXY/46,XY (n = 1).

Pezyavmamot. Obsem ssxysama cocmasua 1,9 = 1,3 (0,1-5,5) ma y nauuenmos c kapuomunom 47,XXY u 1,5 = 1,2 (0,05—4,00) ma
vy nayuenmog ¢ mozauunot gpopmoii CK, pH cemennoii ncuoxocmu — coomeemcmeenno 7,8 = 0,5 (6,5-9,0) u 7,8 = 0,2 (7,5-8,1), kon-
yenmpayus chepmamozoudos — 0,27 = 1,42 (0,00—12,50) u 0,12 £ 0,28 (0,00—0,90) man/ma. Bazkocmo cnepmoi nogvluleHa omHocu-
menvHo HopmamueHbix 3Havenuil 6 41 u 22 % ob6pasyos coomeemcmeento. [pu KoauuecmeeHHoM KAPUOAOUHECKOM AHAAU3e NOA0Bble
Kaemku oOHapycenst 6 42 % 06pazuoe ocadka IaKysama nayuenmog ¢ peeyaaproii gpopmoii CK u ¢ 20 % obpasuyoe ocadka ssaxyrama
nayuenmos ¢ mozauuroi gopmoii CK, umo yxaszvieaem Ha yacmuvHoe coxpanerue cnepmamozenesd.

Saxarouenue. BoipadcenHocms Hapywenuii cnepmamoeeresa y nayuenmog ¢ CK eapvuposana é wupokux npedeaax, napamempul I5Kyiama
U HUCAO NOA0BBIX KAEMOK 6 0Ca0Ke IAKYAAMA CIAMUCMUYecKy 3HA4UMo He pasauuanrucy. Haauuue HemHoeouucieHHbIX cCnepmamo3oudos
(Kpunmo3oocnepmusi) u He3peavix nOA08bIX KAEMOK 8 0CadKe IAKYAAMA YKA3bléaem Ha YACMUYHOEe COXPAHEeHUe ChepMAamozeHe3d.

Karouesnie caosa: cundpom Knaiingheavmepa, myxcckoe becnaodue, azo0cnepmusi, cnepmamozeres, Cnepmamo3oudsl, Hezpeasie noaogsle
KAemKU, I5KYAAMm

Jlas wumuposanus: lImaym M. H., Copoxuna T.M., Kypuno J1.®., Yepnoix B.B. Cnepmamonoeuteckas xapaKkmepucmurka Mo3au4Hou
u Hemo3zauuHol gopmui cunopoma Kaaiingpeavmepa. Andponoeus u eenumanvhas xupypeus 2019;20(4):12—6.

DOI: 10.17650/2070-9781-2019-20-4-12-16

Spermatological characteristics of mosaic and non-mosaic forms of Klinefelter syndrome

M. 1. Shtaut', T. M. Sorokina’, L. F. Kurilo', V. B. Chernykh"?

!N.P. Bochkov Research Centre for Medical Genetics; 1 Moskvorechye St., Moscow 115522, Russia;
2N.1I. Pirogov Russian National Research Medical University, Ministry of Health of Russia; 1 Ostrovityanova St., Moscow 117437, Russia

The study objective is to compare of ejaculate parameters in mosaic, non-mosaic Klinefelter syndrome (KS).

Materials and methods. Eighty-five patients with KS were examined. The group 1 included 75 patients between the ages of 17 and 39
with non-mosaic KS (47,XXY), the group 2 included 10 males between the ages of 22 and 57 years with mosaic KS: 47,XXY/46,XY (n = 9),
48, XXY,der(X)/47,XXY/46,XY (n = 1).

Results. KS patients semen volume was 1.9 + 1.3 (0.1-5.5) ml in non-mosaic KS patients (47,XXY) and 1.5 + 1.2 (0.05—4.00) ml in pa-
tients with a mosaic form of a KS, respectively, pH semen — 7.8 £ 0.5 (6.5—9.0) and 7.8 = 0.2 (7.5=8.1), sperm count — 0.27 = 1.42
(0.00—12.50) and 0.12 £ 0.28 (0.00—0.90) million/ml, respectively. The viscosity was increased (>20 mm) at 41 % non-mosaic KS (group 1)
and 22 % of mosaic KS (group 2) patients. The ejaculate sediment was investigated by quantitative karyological analysis of immature germ
cells. The germ cells in 42 % samples of the ejaculate of the patients with a classical form of a KS and in 20 % samples of the ejaculate
of the patients with a mosaic form was found. That indicates a partial preservation of spermatogenesis.

Conclusion. The degree of spermatogenesis depletion in KS patients widely varied, ejaculate and germ cell parameters in the ejaculate sedi-
ment weren’t significantly different. Presence of few sperms (cryptozoospermia) and immature cells in the ejaculate sediment point to partial
preservation of spermatogenesis.

Key words: Klinefelter syndrome, male infertility, azoospermia, spermatogenesis, spermatozoa, immature germ cells, ejaculate

For citation: Shtaut M.1., Sorokina T.M., Kurilo L.F., Chernykh V.B. Spermatological characteristics of mosaic and non-mosaic forms
of Klinefelter syndrome. Andrologiya i genital’'naya khirurgiya = Andrology and Genital Surgery 2019;20(4):12—6. (In Russ.).
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Cunnpom KnaitHdensrepa (CK) — omHO U3 9acTHIX
XPOMOCOMHBIX 3a0oyieBaHmii yenoBeka [1]. Yactora CK
cocrasiser 1 caydait Ha 500—600 myxunH [2, 3]. I'ene-
TUYECKOI MPUUYMHON 3a00JieBaHUS SABJSIETCS HaIUdUe
B KapUOTHUIIE OMHOM MJIM HECKOJIbKMX JOMOJIHUTEIbHBIX
X-xpoMocoM (Hanbosee yacThiit Kaprotumn 47,XXY). AHey-
MJIOMANST MOXET BOSHUKHYTH YK€ B 3UTOTE BCJEACTBUE
nepenayy JOTOJHUTEIbHOM X-XpOMOCOMBI CIIepMaTO-
30MJIOM WJIU SIULEKJICTKON, Y4aCTBOBABIIMMU B OILIO-
JMOTBOPEHUH, U3-3a HEPACXOXKICHU ST TTOJIOBBIX XPOMOCOM
B Meiio3e I y otua (X—Y) unu B meitose I unu 11 y maTepu
(X—X). Pexe aneyruionaus 1o IoJIOBBIM XPOMOCOMAaM, Xa-
paktepHas 151 CK, MoXeT BOSHUKHYTh HAa pAHHUX CTaIu-
SIX pa3BUTHUS SMOPHOHA, HA CTAIUSIX IeJeHUS IPOOICHMUS,
B 9THX CJIyYasix OHa MOXKET ITPMBECTU K MO3aUIIU3MY IO IT0-
JIOBBIM XpOMOCOMAaM U Pa3BUTHIO Mo3anuHoi ¢popmbl CK.

IManuenTtsl ¢ CK nMeroT xapakTepHble KIMHUYECKHUE
MpU3HAKH, B TOM YHCJIE TUITOILIA31I0 TECTUKYJI, TUIIEP-
TOHAJOTPOIIHBIM TMIIOTOHAAU3M, BBICOKUM POCT, €BHY-
XOWIHBIN TUII TEJIOCIOKEHU ST, TMHEKOMACTHIO, CHUKEHUE
Mouao, oecraonue, a300CIepMUIO I OJTUT0300CIIEP-
muto. [TaTo3oocnepmust 00ycioBIeHa BbIpakKeHHBIM Ha-
pYIIEHHEM criepMaToreHe3a, BIUIOTh 10 OTCYTCTBUSI I'ep-
MUHATUBHBIX KJIETOK B U3BUTHIX CEMEHHBIX KaHaJIbIIaX.
Y MHOruXx M03aukoB ¢ kapuotuiioM 46,XY /47, XXY de-
Hotunudyeckue nmposapiaeHusa CK 6oyiee MsATKue, 4acto
XapaKTepU3yIOTCI YMEPEHHO BBIPaXCeHHBIMHU Hapyllle-
HUSIMU PENPOAYKTUBHONU (DYHKIIMM U CIIepMaTOreHe3a
WJIM JaXKe UX OTCYTCTBHEM MPU HU3KOYPOBHEBOM MO3a-
WILA3ME TI0 KJIOHY KJeToK ¢ Kapuoturiom 47, XXY [1].
OpHako BIusiHUAe LIuToreHeTnyeckoro Bapuanta CK Ha ero
¢deHOTUIIMYECKIE TIPOSBICHMSI, B TOM YMCJIE CIIepMaTO-
JIOTUYECKHE HApYIIIEHU I, HEIOCTaTOYHO U3yYeHO.

Ileap TaHHOTO MCCJIENOBAHUSA — OLICHUTH BIMSIHUE
nuToreHeTnuyeckoro Bapranta CK Ha mapamMeTpsl 25Ky~
nsaTtay nmanueHTon ¢ CK.

Mamepuanbl U Memopbl
O06cnegoBaHHasl BRIOOpPKA MAallMEHTOB COCTOsIIa U3
85 myxuuH ¢ CK. B 1-10 rpynny Bouiu 75 maiimeHTOB
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B Bo3pacte 17—39 et ¢ Hemo3auuHo# dopmoit CK (ka-
puotumoM 47,XXY), Bo 2-1o rpynmy — 10 My>XX4rH B BO3-
pacte oT 22 1o 57 neT, y KOTOPHIX BHISIBJIEH MO3aUYHbIH
BapuaHT CK: 47, XXY/46,XY (n = 9), 48, XXY,der(X)/
47 XXY/46,XY (n=1).

Y Bcex NMALMEHTOB BHIMOJIHSIIM CTAHIAPTHBIM Crep-
MMOJIOTUYECKMI aHAJIU3 B COOTBETCTBUU C PYKOBOICTBOM
BcemupHoii opranusanuu 3npaBooxpaneHus (2010) [4],
a TaKXe KOJMYECTBEHHBIM KapUOJOTUYECKUW aHaJu3
He3pebix monoBbIX KieToK (KKA HIIK) B ocanke 2sKy-
ngTa [5]. JJaHHBIN METOJI TTO3BOJISIET OLIEHUBATh COCTOSTHUE
CIIepMaTOreHe3a U BhISIBJISATh €r0 HApyILIEHUS Ha pa3/ind-
HBIX CTanusaX 0e3 MpoBeAeHUS OMOIICUHY TuYKa. /leTanbHo
Meroauka KKA HITK omnucana panee [6].

lircTonornyeckue mpernaparsl MoJIyYeHbl U3 OUONTATOB
roHan 3 mauueHToB ¢ CK (Bospact 28, 20, 13 seT) ¢ Kapuo-
turiom 47,XXY. O6pasubl pukcupoBaau B cMecu Kin-
nanga (Cleland), cogepxkaiieit 60 yacTeil HaChILIECHHOTO
pacTBopa MUKPUMHOBOM KuciaoTel, 20 vacreit 40 % dop-
Manbaeruga, 10 gyacteii yKCyCHOI KMCIOThI, C JOOABIEHU-
eM mnepen ucronab3oBanueM 0,25 r ¢ukcaTtopa oxcuaa
xpoma (CrO,) Ha 25 vacreid. [Tocne dukcanmu marepuaia
BBIITOJIHSIIA €r0 00€3BOXUBAHUE B CIIMPTaX BOCXOISIILIEH
KOHLIEHTpaluK. [OTOBMIM I'MCTOIOTMYECKHE CPE3bl TOJI-
LIMHOM 6—8 MKM, OKpallIiBast MX FeMaTOKCHJIMHOM DpJIu-
xau 1 % 3031MHOM.

CTaTUCTUYECKUI aHAIU3 TaHHBIX BBITOJIHSUIA C UC-
MoJib30BaHMeM TiporpamMMsl StatSoft Statistica 8 (Dell Tech-
nologies, CIIIA). CpaBHUTEIbHBIN aHAIU3 PE3yIbTaTOB
BBITIOJTHSUTA ¢ puMeHeHneM U-kputepust MaHHa— YUTHU.
CraTHCTUYECKM 3HAYMMbBIMU CUUTAIIU PA3IAYMS IIPU YPOB-
He BeposiTHOCcTH p <0,01.

Pe3ynbmambi

OnurocriepMusl, T.e. 00beM 3ISIKYJIITa MEHee HOp-
MaTUBHBIX 3HaueHui1 (<1,5 M), BoisiBiieHa B 41 % ucciie-
JIOBAHHBIX 00pa3l0B CEMEHHOM XXUIKOCTU MalKEHTOB
¢ peryisipHoii popmoii CK 1 B 50 % 06pa3iioB ceMeHHOM
XKUAKOCTHY MallueHTOB ¢ Mo3anuHoii (popmoii CK. TToBbI-
meHHas (>20 MM) BSI3KOCTb oTMedeHa B 41 1 22 % obpas-
1oB 1-#1 1 2-ii rpynn cooTBeTcTBeHHO. KoHIIeHTpalLus

Taomiua 1. Pesyabmamor cmanoapmuoeo cnepmuoi02u4ecKo20 Uccie0o8anus y nayuenmog ¢ cunopomom Kiaiingpenvmepa, M = m (min—max)

Table 1. Results of a standard semen analysis in patients with Klinefelter syndrome, M = m (min—max)

Patient group

Ejaculate
volume, ml

[ManmenTs! ¢ kapuotunom 47,XXY
(n=175)

Patients with 47,XXY karyotype (n = 75)
[MameHTs ¢ MO3aUYHBIM 1
kapuotumnom (rn = 10) (0,05-4,00)

Patients with mosaic karyotype (n = 10)

1,89 £ 1,26 7,8
5

810
(0,10-5,50) (6,59,

Ejaculate

viscosity. mm Ejaculate Sperm count,
¥ leukocyte count, million million/ml
, 9 21,90 = 18,50 0,55+ 0,92 0,27 = 1,42
0) (2,00—80,00) (n=47:0,05-6,04) (0,00—12,50)
, 2 17,60 24,70 0,30 = 0,20 0,12 + 0,28
) (2,00—70,00) (n=3:0,10—-0,50) (0,00—0,90)
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cnepmaTo3ounoB coctaBuiaa 0,27 = 1,42 (0,00—12,50)
un 0,12 + 0,28 (0,00—0,90) mH/Mi1, pH ceMeHHOIM XKUIKO-
ctu—7,8 £0,5(6,5-9,0)u 7,8 £0,2 (7,5-8,1) y nauu-
€HTOB 1-ii 1 2-1i IPyIII COOTBETCTBEHHO (Ta0I. 1).

B 42 % 006pa3iuoB ocagka 3sIKyJIsTa MAalMEHTOB C pe-
ryasipHoii hopmoit CK u B 20 % 00pa3LioB ocaaka 3sKyJisi-
Ta maureHToB ¢ Mo3anyHoit popmoit CK nmpu KKA HITK
00OHapyKeHBI MOJIOBBIC KJIETKHU (puc. 1), YTO yKa3bIiBaeT
Ha yacTuyHoe coxpaHeHue criepmaroreHesa. KKA HITK
MpoBeAeH v 54 malueHTOB. BhITToTHEHE 3TOro UCCieno-
BaHUsI OBUIO HEBO3MOXHBIM Y OCTAJIbHBIX ITalIMEHTOB
BCJIEICTBME HeocTaTKa MaTepuaia (Tad. 2).

06cyxneHue

ITonyyeHHbIC JaHHBIE CBUACTEILCTBYIOT O HapyIIe-
HuUU ciepMaroreHesa y nauyeHToB ¢ CK. HeobcTpykTrBHast
a300CIepMUsl BhIIBIEHA JIUIIb Y HEKOTOPBIX MaLlMeH-
TOB, KPMIITO300CIIEpMMUSI BcTpevanach yaiie. Hopmaib-
Hasl KOHLIEHTpalusl JEUKOLMTOB, a TAKXKe HOpMaJibHast
BSI3KOCTD DSKYJISITA HAOMIOIAIUCh Y OONBIIMHCTBA MY>KYMH,
YTO CBHUAETEJIbCTBYET O HEBOCIIAJUTEIbHOM XapaKTepe

Puc. 1. Cnepmamo3zouds: u si0pa He3peavix nNoA08bIX KAMOK HA cmaduu
3ueomensl npoghazel I meiiosa y nayuenma c cunopomom Knaiingeaomepa
U Kpunmo3oocnepmueii, 00HapyjiceHHble MemoooM KOAUHeCMBeHH020 Kapu-
on0euueckoeo anaausa. Okpacka no Pomanosckomy—Iumsze. x 1000

Fig. 1. Spermatozoa and nuclei of immature germ cells at the zygotene stage
of prophase meiosis I in a Klinefelter syndrome patient with cryptozoospermia
identified by quantitative karyological analysis. Romanowsky—Giemsa
staining. x 1000
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HapyuieHui. MexaHu3M HapylleHU# crepMaToreHe3a
MHOTO(AKTOPHBII.

ITpu CK Bo3MokHa rubeb CriepMaToOroH1eB, a KpOMe
TOTO, TIPeaogaraeTcs, YTo JOMOJHUTEIbHASI X-XpOMO-
coma Bo BpeMs Ipodassl [ Meiio3a MelaeT MpoxXoXIeHUIO
KPOCCHHTOBEPA, HO YACTH ITOJOBBIX KJIETOK yAaeTCs TIpe-
ONIOJIETh ATOT 3TaIl. B TECTUKYISIpHOI TKaHU Y ITAIIUEHTOB
¢ CK nipuCyTCTBYIOT ITPOAYKTHI 9KCIIPECCUU T€HOB, KOTO-
pbIe coepKaTcs Ha Y-XpOMOCOME, B TOM YMCJIE U MPOIYK-
ThI, OTBEYAIOIIIME 32 CIIEPMATOTreHe3. X-XpOMOCOMa TaKXKe
COIIEPKUT TeHBI, BIUSIONINE Ha My>KcKoe pa3Butue. Ho re-
HBI, KOTOPBIE 9KCIIPECCUPYIOTCS B SIMUKAX, PACIIOIOXEHBI
KaK Ha ayTOCOMHBIX XpOMOCOMAX, TaK 1 Ha TIOJIOBBIX; IIpU
BCeX MPOMIISIX IKCIIPECCUU KOTUIHOCTb TeHOB U3MEHE-
Ha KaK B TECTUKYJISIPHOM TKaHU, TaK 1 B IPYTUX, HAIIPUMED
B knerkax Cepronu. B nccnenoBaHHBIX 0Opa3iiax O1ornTa-
TOB TeCTUKYJI HaOII00aJIN IPU3HAKY BEIPAXKEHHOTO yTHE-
TeHUs cliepMmaToreHesa (y IamueHTa B Bo3pacte 20 et
00HapYXKEHBI CIIEPMAaTOTOHUM U criepMaTouuThl | (puc. 3),
y TalyeHTa B Bo3pacTe 28 JIeT OTCYTCTBYIOT BCE CTaIuu
KJIETOK TePMUHATUBHOTIO 3IUTENNS (pUC. 5), y IalMeHTa

Puc. 2. Opaemenm eucmonoeuueckoeo npenapama ouonmama suuka. Ilo-
nepeuHblil cpe3 U3BUM020 CeMeHH020 KaHavya nayuenma 6 sozpacme 20 1em
¢ cundpomom Knaitngheavmepa. Cundpom moavko kaemox Cepmoau. Okpa-
cka eemamorcununom Ipauxa u 1 % s03unom. x400

Fig. 2. A fragment of the histological sample of the testis biopsy. Cross section
of the seminal tubule of 20 years old Klinefelter syndrome patient. Sertoli
cell-only syndrome. Ehrlich hematoxylin and 1 % eosin staining. <400

TaGmuua 2. Pesyaomamui KoAUHeCMEeHH020 KAPUON0LUHECK020 AHAAU3A HE3PEAbIX NOA0BLIX KAEMOK Y nayuenmos ¢ cundpomom Kiaiingeasmepa, M = m

(min—max)

Table 2. Results of quantitative karyological analysis of immature germ cells in Klinefelter syndrome patients, M = m (min—max)

Patient group

sediment

Sperm count in ejaculate

Percentage of spermatocytes II and
spermatids in total germ cell count, %

Immature germ cell
count in ejaculate sediment

[MammenTs! ¢ kapuotunom 47, XXY (n = 47)
Patients with 47,XXY karyotype (n = 47)

[TarmeHThI ¢ MO3aMYHBIM KapUOTUTIOM (1 = 7)
Patients with mosaic karyotype (n = 7)

45 + 114 (0—700)

67 + 91 (0—197)

136 £ 171 (2-622) 92 + 13 (26—100)

- 96 + 7 (84—100)
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Puc. 3. Ppazmenm eucmonoeuneckoeo npenapama duonmama suuxa. Y na-
yuenma c cunopomom Knaiingheaomepa (20 nem) Heckoavko u3eumolx ce-
MEHHbIX KaHANbUYe8, 8 KOMOPbIX 0OHAPYICEHbI CNePMAMOOHUL U CHEPMAMO-
yumot 1. Oxpacka eemamoxcuaunom Ipauxa u 1 % 303unom. x400

Fig. 3. A fragment of the histological sample of the testis biopsy. A patient with
KS (20 years old) has several seminal tubules in which spermatogonia and
spermatocytes 1. Ehrlich hematoxylin and 1 % eosin staining. <400

Puc. 4. Ppaemenm eucmonoeuueckoeo npenapama buonmama suka. Y na-
yuenma ¢ cunopomom Knaingenvmepa (20 aem) 6 unmepcmuyuaibHom
npocmpancmee — kaemku Jleiiduea, é ux sdpax 3amemus: meavya bappa
(yrkasanst cmpenkoit). Okpacka eemamorcuaurom Ipauxa u 1 % s03unom. <400

Fig. 4. A fragment of the histological sample of the testis biopsy. Leydig cells
in the interstitial space in a 20-year-old patient with Klinefelter syndrome.
Ehrlich hematoxylin and 1 % eosin staining. <400
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Puc. 5. @paemenm eucmonoeuueckoeo npenapama 6uonmama auuxa. Cpes
U36UMO20 CEMEHHO020 KaHasya nayuenma c cunopomom Knaiinghensmepa,
¢ asoocnepmueli (28 nem). Buympu uzeumoix cemMeHHbIX KAHAAbUEE — KAen -
ku Cepmonu, cHapyxcu, 8 UHMEPCMULUANBHOM NPOCMPAHCMEe, — A0pa
kaemok Jleiiduea. [lonosvie kaemku He oOHapyxucensl. Okpacka eemamo-
kcuaurom Ipauxa u 1 % 303unom. x400

Fig. 5. A fragment of the histological sample of the testis biopsy. Cross section
of a seminiferous tubule of a 20-year-old azoospermic Klinefelter syndrome
patient. Sertoli cells are visualized inside the tubule, the interstitial space
contains Leydig cell nuclei. Germ cell weren’t observed. Ehrlich hematoxylin
and 1 % eosin staining. <400

Puc. 6. Opaemenm cucmonoeuueckozo npenapama 6uonmama suuka. H3-
eumole ceMeHHble Kanaavya nayuenma ¢ cunopomom Kiaiingpeavmepa
(13 2em), cmpeaku ykazvigarom Ha a0pa kaemok Cepmonu. Ilonosvie kaemku
He oOHapycensl. Okpacka eemamoxcuaurom Ipauxa u 1 % so3urnom. <400

Fig. 6. A fragment of the histological sample of the testis biopsy. Seminiferous
tubules of a 13-year old patient with Klinefelter syndrome. Arrows point at Sertoli
cell nuclei. Germ cell are lack. Ehrlich hematoxylin and 1 % eosin staining. <400

B Bo3pacTe 13 J1eT U3BUThIE CEMEHHBIE KaHAIBIIBI MEHBIIIETO
pa3Mmepa, IOJIOBble KJIETKM B HUX OTCYTCTBYIOT (puc. 6)).
Crpanaror Mopdooruaeckue CTpykTyphl B KiieTkax Cepro-
i 1 Jleiimura, ux GYHKLMHA, COKPALIAETCS BBIIEIEHHE B Cpe-
JIy COOTBETCTBYIOIIMX COSAMHEHUI U3 KJIEeTOK (puc. 2—6).
Hapyenue ¢pyHKIIMOHUPpOBaHMS (heTaTbHBIX KIIETOK Jleii-
JIUTa BeleT K HeAOCTaTOYHOM MACKY/IMHU3A1U1, YTO MOXKET
HE COIPOBOXKIATHLCSI BUTMMBIM HapyllieHueM (DOpMUPOBaHMSI
sm4geK (JIM00 OTMEUaIOT TeCTUKY/ISIPHBIN TUCTeHE3 B MSTKOM
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dopme). Kpome Toro, kinetku Jleiinura BIusitoT Ha (peHOTUTT
Yyepe3 CUHTE3 aHTUMIOJICpOBa TOPMOHA.

IpyrIribI MalMeHTOB ¢ HEMO3aNMYHOM Y MO3aUYHBIMU (POp-
mamu CK He pazmmyaauch CTAaTUCTUIECKH 3HAYMMO HU 110
CIEePMATOJIOTMYECKUM MapaMeTpaM, HU I10 KOJIMYECTBY CIIep-
MAaTO30MIOB U J0JIE CIIEPMATHU/L OT OOLIETO YMC/ia He3pesbiX
IOJIOBBIX KJIETOK B OCalIKe 9sIKYJISITa; Pa3HbIC CTEIIEHU COXPaH-
HOCTH CIIepMaTOreHe3a BCTPeYaIiCh Y MALMEHTOB U C HEMO-
3aMYHOM, U ¢ Mo3anyHbiMU (popmamu CK, 4To, BEpOsTHO,
00BSICHSIETCSI PA3HOPOIHOCTHIO UCCIIEIOBAHHOI BBIOOPKH.

42019

3akniouenue

CrelleHb BBIPAaXXeHHOCTH HApYIIEHUI ClIepMaTOreHe-
3a BapbMpoOBaJia OT OJIMI0300CIEPMUHU 10 a300CIIEPMUM.
Crnepmarojoruyeckue IokasaTenu v pe3yiabraThl KKA
HIIK B ocanke 3sKynsiTa y NallMEHTOB C MO3aUYHOM 1 He-
MozanyHoii popmamu CK ctaTucTMyecKy 3HaYUMMO He pas-
Jmyaauch. Hammure HEeMHOTOYMCIICHHBIX CIIEPMATO30MI0B
(KpHUIITO300CIIEPMUST) M HE3PEJIbIX MTOJIOBBIX KIETOK B OCaJI-
Ke 9SKYJISITa yKa3blBaeT Ha YaCTMYHOE COXpaHEHUE CIIep-
MaTroreHesa.
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OcobeHHoCMU KNUHUYECKUX NpoABNEHUil BUPYca Nanuniombl YenoBexa
Y MYKUUH, NpaKMURYyOWUX GEKC G MyHUYUHaMU

B.B. Crosnos!, T.b. Cemenosa', B.A. MoJoukos?, O.b. XKykos?, C.10. ®omunbix!

000 «lepnemuueckuii uenmp»; Poccus, 117292 Mockea, ya. Ipumay, 10a, cmp. 2;
2I'BY3 MO «Mockogckuii 001acmHOU HAY4HO-UCCA008aMeNbCKUll KauHu1eckut uncmumym um. M.®D. Bradumupckozo»; Poccus,
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JDIAOY BO «Poccuiickuii ynusepcumem opyxcovl Hapodoe»; Poccus, 117198 Mockea, ya. Mukayxo-Maknas, 6

Konmaxmot: Buxmop bopucosuu Cmosnog herpesclinic@mail.ru

1leav uccaedosanusn — uzyuums 0cOOeHHOCMU KAUHUYECKUX NPOAGACHULI OCMPOKOHeYHbIX KOHOUAoM (OK) y mysicuun, npaKmuxkyrouux cexc
¢ myxcuunamu (MCM).

Mamepuaast u memodst. [100 nabarodenuem naxoouauco 8 MCM: 2 cmabunsHbie napst u 4 eomocexcyana, He C8I3aHHbIX MedHcdy coOoll.
U3 Hux 5 6viau 6 6o3pacme om 18 do 26 rem, 3 — om 40 do 51 200a. B kaxcdom u3z 8 cayuaeé myxucuuHvl 00paumaiucsy ¢ 1#caiodbamu Ha Ha-
Autue Y3eaK08biX 8biCbINAHULL 8 001aCMU HAPYIICHBIX NOA0BBIX 0P2AHO8 UU aHaabHoU o6aacmu. Onpedensnu naauvue IHK eupyca nanua-
snombt wenosexa (BITY) evicokoeo (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 71, 82-it munst) u nuzkoeo (6, 11, 44-i
MmunbvlL) KaHYepoeeHHO20 PUCKA.

Pesyavmamut. Y 4 nayuenmog OK panee neodrnokpamuo ydananuce paznuuHsimu memodamu decmpykmueHoli mepanuu. Ilepuod pemuccuu
dauncsi om 1 do 9 mec. Ilpu nepsuunom ocmompe OK Ha nonogom unerne obHapysicensl y Kaxcdoeo uz § nayuenmog, nputem y 3 00Hogpe-
menHo ebisignensvl OK nepuanansroii obaacmu, y 3 Hapsady ¢ aHoeeHumanvHoim nopadxceruem umeaucs OK na causucmoii o6o10uke norocmu
pma. OK nosigunuce 3a 3—6 Hed 0o obpawerust 601bHbIX 8 KAUHUKY. CKAOHHOCMb K GbICIMPOMY PACAPOCMPAHEHUIO U ObICIPOMY YEeAUHeHUI)
pazmepos u causaHuro OK ommeuena ecemu oocredosannvimu. Accoyuayuu 2 munoe BIIY éviserenst y 2 nayuenmos, 3 munos — y 3 nayu-
enmos, 4 munoe —y 2. IIpu smom obnapyscueanu munsvi BITY u 6bicoxoeo, u HU3K020 KAHUepo2eHHO20 PUCKA, HO 8 Mamepuane u3 ypempbl,
nosocmu pma u anyca éceeda npucymcemeoganu mapiepot JITHK BITY 6-20 u 11-20 munos.

3ararouenue. Haubonvwemy pucky 3apaxceruss BII9 nodeepaicervt mysucuutst, npakmuxyrouue 00Honoaslii cexc. Bee ghopmsr 00Hononoeo
cexca — pakmoput pucka unguyuposanus BII4. Muoeoouazoeocms u MH02000pasue npoaughepamuHbix NOBPeINCOHULl KOJCU U CAUBUCIBIX
000101eK — XapakmepHas ocoderHocmb uHgexyuu, evizeannoil BIT4Y, y MCM. Jlaxce npu omcymcemeuu y#canob 045 UCKAIOHEHUS 8epPOsIm -
HO020 nopasicerus (6 mom uucae beccumnmomuuix popm BITH) neobxodumo mujamenvHo uzyuame cocmosnue cAUUCMOoll 000104KU noA0CMU
pma, mundanun u enromru. OKy MCM omauuaromes ckao0HHOCIbIO K Oblcmpoil duccemunayuu u pocmom ouazos nopascerus. Ipu OK a6-
contomuo domunupyrom BITH 6-20 u 11-20 munos. Buecme ¢ mem necoenadenue munog BIIY 6 mamepuane, noayueHHOM U3 ypempbol, CAU3U-
cmoii 060104KU NOAOCMU PMA U GHYCA, MOdcem Oblmb C8A3AHO KAK ¢ KOHMAamMuHayueil, max u ¢ He0OUHAK08oI MPONHOCMbIO PA3NUYHBIX
munoe BITY k snumeauoyumam depmol u cAu3UCmuix 000104eK.

Karoueevte caosa: nanuiromaeupycras uH@eKyus, Upyc NAnUAI0Mbl 4eA08eKd, OCMPOKOHEUHble KOHOUAOMbL, MYICHUHBL, NPAKMUKYIOWUe
CeKC ¢ MYdCHUHamu

Jlas yumuposanusa: Cmosnos B.b., Cemenosa T.b., Monoukos B.A. u dp. OcobenHocmu KAuHUYECKUX NPOABAEHUL 8UPYCa NANUANOMbL
4eN08eKa Y MYICUUH, NPAKMUKYIOUUX CeKC ¢ Myducuunamu. Andponoeus u eenumanvrasn xupypeus 2019;20(4):17—23.
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Characteristics of clinical manifestation of pointed condylomas in men practicing sex with men

V. B. Stoyanov', T. B. Semenova’, V.A. Molochkov’, O.B. Zhukov’, S. Yu. Fominykh'

!Herpetic Center; Bld. 2, 10a Grimau St., Moscow 117292, Russia;
2M.F. Viadimirsky Moscow Regional Research and Clinical Institute; Bld. 2, 61/2 Shchepkina St., Moscow 129110, Russia;
SRUDN University; 6 Miklukho-Maklaya St., Moscow 117198, Russia

The study objective is to investigate the characteristics of clinical manifestation of pointed condylomas (PCs) in men practicing sex with men
(MSM).

Materials and methods. Eight MSM were under observation: 2 stable pairs and 4 unrelated homosexuals. Among them, 5 were between
the ages of 18 and 26, 3 — between 40 and 51. In every case, men complained of nodular rash in the area of external genitals or anus. A test
was performed to determine the presence of human papilloma virus (HPV) of high (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59,
66, 68, 71, 82) and low (6, 11, 44) cancerogenic risk.

Results. In 4 patients, PCs were previously removed by destructive therapy multiple times. Remission lasted from 1 to 9 months. At the first
examination, PCs on the penis were observed in all 8 patients, and in 3 PCs were also observed in the perineal area; 3 patients had PCs
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on the oral mucosa along with anogenital PCs. PCs appeared in the period between 3 weeks and 1.5 months prior to doctor visit. A trend to-
wards rapid dispersion and expansion and fusion of PCs was noted by all patients. Associations of 2 HPV types were observed in 2 patients,
of 3 types — in 3 patients, of 4 types — in 2 patients. HPV types of both high and low oncogenic risk were detected, but urethra, mouth and
anus materials always contained DNA markers for type 6 and 11 HPV.

Conclusion. MSM have the highest risk of HPV infection. All forms of homosexual sex are risk factors for HPV infection. Multicentricity and
variety of proliferative skin and mucosal lesions are characteristic of the infection caused by HPV in MSM. Even in the absence of com-
plaints, it is necessary to examine oral mucosa, tonsils and throat to rule out possible infection (including asymptomatic forms of HPV). PCs
in MSM have a tendency towards rapid dissemination and growth. Type 6 and 11 HPV absolutely dominate in PCs. Meanwhile, different
types of HPV in urethral, oral and anal materials can be explained both by contamination and uneven affinity of different HPV types to-

wards epithelial cells of derma and mucosa.

Key words: papilloma virus, human papilloma virus, pointed condylomas, men practicing sex with men

For citation: Stoyanov V. B., Semenova T.B., Molochkov V. A. et al. Characteristics of clinical manifestation of pointed condylomas in men
practicing sex with men. Andrologiya i genital’naya khirurgiya = Andrology and Genital Surgery 2019;20(4):17—23. (In Russ.).

BsepeHue

Bupyc nanunnomsl yenoseka (BI1Y) — ato monusa-
pUaHTHAasI COBOKYITHOCTH cBhIIe 190 ponmcrBeHHbIX JITHK-
colepXallluX BUPYCOB, KOTOPHIE BXOAST B IPYIIIY BO3-
oynuTeseit MH(pEKINiA, mepeaaBaeMbIX ITOJIOBBIM ITyTeM
(UIIIIIT). IManunnomaBupycHas uHdexuusa (ITBHU) —
I00aJIbHO pacpoCcTpaHeHHasI AIMUTETNOTPOITHAS MH(pEK-
11 $1, BBI3BIBAOIIAS TOPAXKEHUST KOXKU U CIIU3UCTBIX 000-
JIOYEK, B TOM YHCJIe HAPYKHBIX ¥ BHYTPECHHUX ITOJIOBBIX
opraHoB uesnoBeka. Hanoonee yacto I1BU nposiBasieTcst
aHOT€HUTAaJIbHBIMU OOpoIaBKaMU (KepaTOTUYECKUMU, T1a-
MyJAe3HBIMU, IVIOCKUMU), B TOM YHCJIE CAMOi1 pacIpocTpa-
HEHHON UX Pa3HOBUIHOCTBIO — OCTPOKOHEUHBIMU KOH-
nunomamu (OK) [1, 2].

AKTyanbHOCTh IIpo6aeMbl OK 00yciioBiaeHa moBce-
MECTHBIM HapacTaHueM 3aboneBaemoctu [1BU [3, 4], ee
yactoit accouumaunueii ¢ npyrumu MIIIIII, a Takxe ¢ aHo-
T€HUTAJIbHBIMU U LIEPBUKAJIbHBIMU PaKaMU, IJIOCKOKJIE-
TOYHBIM PAaKOM T'OpPTaHU, IIPEICTAaTEIbHOM XKeJIe3bl, KOXU
[5]. TIBM mupoxo pacmpocTpaHeHa KaK Cpelu reTepo-
CeKCyaJioB, BEAYIIMX aKTUBHBII ITOJMIaMHBINA 00Opa3s
KU3HU, TaK U Cpeiv TOMoceKCcyasioB oboux mmojos. BITY
nepemaeTcs IMpu TECHOM KOHTaKTe MHOUIIMPOBAHHOIO
BIUTENNS ¢ HeMH(PUIIMPOBAHHBIM, IIaBHBIM 00pa3oM
MIpY KOUTYCE MJIM MHBIX (DopMax CEeKCyaJIbHOI aKTUBHO-
CTH, a TAKXKe ITyTeM ayTonHOKyas1uu. PezepByapom BITY
Yy MYKYMH MOXET OBITh YpeTpa UM CeMeHHasl XKUIKOCTb.
OK y My>XX4uH, KaK MpaBUJIO, JOKAJU3YIOTCS Ha KOXe
TeHUTAJIUI, OMHAKO MOTYT 3aTparuBaTh CAN3UCTYIO 000-
JIOUKY YpETphI 1 MOUYeBOI0o IMy3bIpsi, a Mapkepbl JITHK BITY
00HapYXMBAIOTCSI M B OMONTAaTaX MpeaCcTaTeTIbHOM XKelle-
3bl. BBISIBIISIIOT TaK:Ke IMepraHaIbHbIC U aHAJIbHbIC OYaru
MOpaxkeHM i1, HECKOJIBKO pexke — opodapuHTreaabHbIE.

Kannunyecku OK npencTaBisiioT co00i MM eTMHUY-
Hble MSITKHE 0€CCUMIITOMHBIC, MJIU BhIpaxkeHHBIC (Du-
OpolMNuTeNraIbHbIC pa3pacTaHuUs, 10 BHEITHEMY BUIY
HaroOMUHAIOIIMe IIBETHYIO KaIyCTy, 9aCTO C MallepUPO-
BaHHOI TOBEPXHOCTHIO, KOTOPHIE ITOPaXaloT KOXHBIC
TMIOKPOBBI MJIM CIIM3UCTBIE 000JOYKM (KaK ITpaBUJIO, Io-
JIOBKY IIOJIOBOTO 4JjieHa, Hapy>KHOE OTBEPCTHUE YPETPHI,

BHYTPEHHUM JIMCTOK KpaliHE! MJIOTU, MaJbI€ IIOJOBbBIE
ryObl, BXOJI BO BJlarajiuiie, IeiKy MaTKu1, aHyC U aHaJIb-
HBII KaHaJ), pexe — OpOroBeBIIMI ANMUTEINH (11ax, Mpo-
MEXHOCTb, IlepruaHaJIbHYI0 001acTh) [5]. OK BBISBISIOT-
¢ IpuOIU3UTENbHO Y 1 % ceKcyallbHO aKTUBHBIX JIIOACH
u B 90 % oGycioBnenbl HaanyueM BITY 6-ro u 11-ro
TunoB [6], pexxe — npyrux Tunos BITY (16, 18, 33, 34, 42,
54, 55-ro).

JaBHo n3BecTHO, 4TOo OK mMpoKo pacrpocTpaHeHbI
Ccpeny My>KUMH, MPaKTUKYIOIINX ceKe ¢ My>kunHamu (MCM).
OnHako 0COOEHHOCTY KJIMHUYECKUX IIPOSIBICHUMI U Te-
yeHus [I1BU y MCM B Hay4yHOI1 1uTepaType OCBEIICHbI
HEIOCTAaTOYHO ITOJTHO.

Ieab nccienoBaHnsa — U3yYUTh OCOOCHHOCTHU KJIU-
Huyeckux mposBiaeHuit OK y MCM.

Mamepuanbl u Memopbl

Ha6aronanu 8 MCM (5 B Bo3pacte ot 18 no 26 ner,
3 —ot140 1o 51 roma). Cpeny HUX OBLIN 2 CTAOWIbHBIE TTAphI
1 4 roMoceKcyasia, He CBSI3aHHBIX MeX Ay coboii. bucek-
CyaJioB cpely HUX He ObL10. B Kaxkaom 13 8 ciyyaeB MyK-
YUHBI o0palaauch K Bpady ¢ XkajjobamMu Ha Hajlduyue
Y3€JIKOBBIX BRICHITIAHU I B 00JIACTH HAPY>KHBIX ITOJTOBBIX
OpraHOB UJIY aHAJIBHOM 00JIaCTH.

Bce 60abHBIC OBLIM 00CIEIOBAaHBI HA HAJTMYKE BUPY-
ca MMMYyHoAeduIMTa yesioBeKa, cuduianca, renatutos B
u C; y 3 my>xuuH B Bo3pacte oT 40 10 51 roma Takxe orpe-
JIEJISUTH YPOBEHB ITPOCTATUUYECKOTO CIIeIIM(PUIECKOro aH-
tureHa B kposu. UTIIII npentTudunmpoBaim MeTOI0OM
MHOJIMMEPA3HOM LIEMHON peaKlMM C MUCIOJb30BAHUEM
Habopa peareHTOB «AHapodaop Ckpun». Mapkepnl JTHK
BITY BoIsIBASIM METOOOM TTOJUMEPA3HOM LIETTHOM peak-
LIUM B peaibHOM BpeMeHU («KBaHT 21»), KOTOpHIi TO3BO-
nstet onpeaenuts 21 Tun BITY Bricokoro (16, 18, 26, 31,
33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 71, 82-ii TUIIbI)
n Hu3Koro (6, 11, 44-i TUNBI) KAaHLIEPOT€HHOTO PUCKA.

Marepuan aist guarnoctuku U monyyanu u3 ou-
CTaJIbHOTO OTHeJIa MOYercIycKaTeAbHOro KaHamna. s
BUPYCOJIOTMYECKOTO UCCIeI0BaHM I MaTepuall (TIOMUMO
ypeTphbl) Opaji C MOBEPXHOCTU OYATOB IOpaKeHUS,
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CO CIIM3UCTOI 000J0YKH MOJIOCTU pTa (Heba, JeCHBI, BHY-
TPpEeHHEelH IMTOBEPXHOCTH 1IeK) U aHaJbHOI 00JIacTH.

JunarHo3 CTaBUJIA Ha OCHOBAaHMUM KJIMHUYECKOM Kap-
TUHBI U PE3YJILTATOB MOJIEKYJISIPHO-OUOJIOTUYECKUX UC-
CJIEOBAHUM.

Pe3ynbmambi

Kannuyeckoe oocaenosanue. Cieayer OSICHUTh, 4TO
0 ITOJIOBO1 OpUEHTALIMU U (pOopMaxX CEKCyaTbHOM aKTUB-
HOCTH KaxKJI0ro KOHKPETHOTO IMallMeHTa CTaJI0 U3BECTHO
He TIpY MIEPBUYHOM BU3MTE B KIIMHUKY, a JIMIIb B XOE 0~
CJIeIyIOINX KOH(DUICHIIMAIBHBIX KOHCYIbTalnii. Ho ma-
K€ Ha YCJIOBMSIX aHOHMMHOCTH HE BCE MALIMEHTHI OBLIN
TOTOBBI OTBEYATh Ha P YTOUHSIOIIUX BOIIPOCOB (Ha-
npumep, 00 00IIeM YHCIe MTOJIOBBIX ITAPTHEPOB, CEKCY-
aJIBHBIX TIPEINOYTEHUSIX, YIIOTPEOJCHUN TICUX0aKTUB-
HBIX BEIIECTB U Ap.).

Bce My>XuMHBI OB 13 pa3HBIX COLIMAIBHBIX TPYTIL.
Kaxx ap1it 13 HUX oTMeJaJj1 HauyaJio MOJIOBOM XKM3HU B BO3-
pacTte g0 16 neT. Bce He oTpuLiany yrmoTpeodIeH s aIKo-
roJjisl, a 4 U3 HUX COOOIIUIIN O TIEPUOANYECKOM KYPEeHU N
MapMxyaHbl. B mpouiiom y 7 13 HUX ObIJIM JMATHOCTU-
poBanbl pasznuunbie UIIIII: y 1 6onbHOro — roHopes
M ypeara3sMo3s, y 3 — xJaaMuauo3 (pudyeM 1 U3 HuX ObLI
VHGUILIMPOBAH XJIAMUIMO30M ABAaXKIbl) 1 MUKOILIA3MO3,
y 3 — cMemaHHas ypeaMuKoIJa3MeHHas MHGEKINS;
| My>XuMHa 3aTpyIHUJICS BCTIOMHUTD BCE MEPEHECEHHbIE
WIIIIII.

VYV 2 My:XYMH Ha MOMEHT O00CJIeJOBaHU S UMEJICS pe-
HUIVBUPYIOLINI TeHUTanbHbIN reprec. M3 8 obcneno-
BaHHBIX y 1 ObLJIa BRITIOJTHEHA LIUPKYMIIU3HUSI.

W3BecTHO, YTO MHOTHE TOMOCEKCYaIbHbIE Taphl BbI-
CTPauBAaIOT AOJTOCPOYHBIC CTAOMIbHBIE OTHOILIICHU S, HO
B TO X€ BpeMSI CUMTAETCSI, YTO MOHOTaMHBIE TTaphl BCTPE-
qaloTcs pexe, YeM MojIuraMHble. B Hallem rcciienoBaHuu
MPONOKUTEIBHOCTh OTHOIIIEHUI B 2 IMapax MYXYWH
COCTaBJIsIJIa COOTBETCTBEHHO 9 1 14 Mec.

B TeueHue mocaeqHero roma Kaxablid U3 4 malyueH-
TOB, HE COCTOSIBIIIMX B TOJITOCPOYHBIX OTHOIIICHUSIX, UMEJT
oT 3 1o 7 moa0oBbIX NapTHepOB. OTpUIIaIN IIOCTOPOHHME
TIOJIOBBIE CBS3U B TeUeHHUeE roja 2 ctabuiabHble Tapsl MCM.
YacToTa 1MoJioBoit aKTUBHOCTH — OT 1 10 3 pa3 B Helelo
y 3 00clienoBaHHBIX, OT 3 10 5 pa3 B Mecsill — vy 5. [Tocto-
STHHO MCII0JIb30BaJIY IIpe3epBaTUB 3 MallMeHTa, IePUOIU-
yeckU — 1, BooOI11Ie He ucroib3oBaiau — 4. bonee Toro, atTu
4 My>XXYMHBI 3HaJIU 0 Hanuuuu y ceos I1BU, Ho He cunTa-
JIV HY>KHBIM TTpuGeraTh K 6apbepHOM KOHTPALICIIIIUH.

PerynsapHo npakTukKoBaj opaJibHBII CEKC KaKObli1
13 8 MyXKUUMH, aHanbHBIN — 4. Y 4 maninenToB OK paHee
HEOIHOKPATHO YHIAJISUINCh Pa3IUIHBIMU METOIaMMU JIe-
CTPYKTUBHOI Tepanuu. [lpu 3TOM mepuom pemMuccuu
BapbUpoBaJ oT 1 10 9 Mec.

He o6paiasics 3a BpaueoHoIi momMonibio, 3 MCM 6e3-
YCITEITHO MBITaauCh JIeuuTh OK caMoCTOSITENbHO, UCX0-
I U3 “HQopMaliuu, moJaydyeHHol u3 MHTepHeTa.

42019

B namem uccnengoBanuu 4 MCM, He cocTrosiiue
B IOJITOCPOYHBIX OTHOIIEHUSX, O CBOMX ITOJIOPOJIEBBIX
MIPUCTPACTUIX IIPEATIOUTN HE PACIIPOCTPAHSITHCS, B OT-
JIMYMe OT 2 CTAaOMJIBHBIX Iap, KOTOPhIC MPU3HAIU, YTO
B UX CEKCyaJbHBIX OTHOIIICHUSIX HE OBLIO pa3feeHUs
MapTHEPOB Ha PELIENTUBHOIO Y MHCEPTUBHOIO, a POJIU
MEHSUJIMCh B 3aBUCMMOCTH OT BO3HUKAIOIINX MPEATIOY-
TEHUM.

Hapyxubie reantamuu. [1pu nepsuaynoMm ocmotpe OK
Ha TI0JIOBOM 4JIeHe ObLIM OOHapy>XeHBI Y KaxKJI0To 13 8
MalMeHTOB, IIpUYeM Yy 3 OMHOBpeMeHHO BhIsIBIeHB OK
nepuaHaJIbHON 00J1acTH, Y 3 HapsIIy C aHOT€HUTaJIbHBIM
nopaxeHueMm umenuch OK Ha cIM3KCTOI 00010UKE TTO-
Joctu pra. ¥ 2 6onbHBIX OK pacnonaraiuch TOJABKO
Ha IT0JIOBOM YJICHE.

OK 1o10BOro 4jIeHa BHITISIACIN HEOMMHAKOBO 1 MME-
JIV pa3IUYHYIo JIoKanu3auuio. B 3 cnyvyasx manuiioMma-
TO3HBIE pa3pacTaHus 10 TUITY «IIBETHOM KaIyCThI» pac-
MoJiarajJuch B 00JIaCTH JJaAbeBUITHOM IMKH, B 2 CIIydassx
COCOUYKOTIOMOOHBIC Y3€JIKHU BBISIBICHBI HA BHYTPEHHEM
JIMCTKE KpaliHeil MaoTu, B 2 — OMHOBPEMEHHO Ha KOXe
TIOJIOBOTO YJIeHa, B 001aCTH JIaIbeBUAHON SIMKU U Ha JIOOKE;
B | — U301 pOBaHHBIE BEPPYKO3HBIE pa3pacTaHUsl y OCHO-
BaHUS ITOJIOBOTO YJICHA.

[IpenbaBasau Xaao0bl Ha IEPUOTUIECKYIO TU3YPUIO
WJIY JMCTIapeyHUIo 2 U3 3 MalMeHTOB ¢ oyaraMu B 00J1a-
CTHU JTabeBUIHOM SIMKH, a 3-if oTMeuaJs 3IU30/1bl TeMa-
TOCIIEpMUM.

ITosocTh pra ObljIa TIOpaxkeHa y 3 U3 8§ MallMeHTOB,
MMpUYeM B KaXJIOM cilydae IopaxkeHue OBbIJI0 0ecCUuM-
NTOMHBIM. Y 1 o6cnenoBaHHoro eqnHu4yHast OK pacmo-
Jlarajiacb B 00J1aCTU Y3A€4YKHU s13bIKa, y 1 ObLIU MJI0CKUE
MamyJjibl Ha BHYTPEHHUX MOBEPXHOCTSX IIEK, Y 1 BbI-
SIBJICHBI MEJIKME Y3€JIKOBbIE BBICHIIIAHUS ¥ OCHOBAHUS
SI3bIKA.

IlepuanajbHas 1 anaibHas oonactb. Crienuduyeckue
nopaxeHusl TiepruaHaabHOI 00JaCTU UMENIU MEeCTO y 3
n3 8 MCM. VY | manieHTa eTMHUYHbBIC TAITMJJIOMAaTO3HBIE
0Yaru ¢ TUMUYHON MEJTIKO3EpHUCTOM IMTOBEPXHOCTHIO ObI-
JI OOHapy>KeHBI B 00JIACTHU 3aTHETO MPoxoAa, y 2 60J1b-
Heix OK Jnokanu3oBalMch Ha aHAJIbHOM C(PUHKTEpe
¥ MIPUJIETAIONIMX YIaCTKaX IIPOMEXHOCTH U BBITJISACIN
KaK CJIMBAMOIINECS y3eJIKU ¢ HEPOBHOM OYyIpUCTOi MO-
BEpPXHOCTBIO, MECTAMMU C Mallepaliveit. DTu 2 malueHTa
OBLIM HAIIPABJICHBI K IIPOKTOJIOTY JIJISI JOTIOJTHUTEILHO-
ro 00cJIeNOBaHU S U XU PYPIrUIeCKOTO JICUSHU .

OK nosiBUKCH 3a 3—6 Hed 10 oOpalieHn s 00JIbHBIX
B KIUHUKY. CKJIOHHOCTD K OBICTPOMY PacIIpOCTpaHEHUIO
BBICBIITAHU I 110 KOXXHOMY IOKPOBY M TaKOMY Xe OBICT-
POMY YBEJIMYEHUIO OYATrOB MOPAKEHUS U CIUSIHUIO UX
Obl1a OTMEUYeHa BCEMU 00CIeIOBaHHBIMMU.

Pe3syabraTsl 1a0opaTopHBIX HCcaenoBanHmii. M3BecTHO,
yto BITY yacTto accoumupoBaHbl ¢ yPOreHUTATbHBIMU
WH(EKIMIMU, a TTapajijejbHoe MHPULIMPOBaHUE Cpa3y
HECKOJBbKMMM ITaTOreéHaMU — OIMH U3 BaXKHBIX (DaKTOPOB
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pucka nporpeccupoBanusa [1BU. Pe3ynbrathl 06ciieno-
BaHus Ha Hamnmuume WIIIIIT 6bimm oTpunaTenbHBIMU
y Bcex ImanueHToB. OqHaKO B XOJIe OIIpOoca CTajlo U3BECT-
HO, YTO 3 13 8§ MyXX4MH 3a 4—7 Hed A0 oOpalleHus B KIU-
HUKY OKOHUMJIM KypC aHTMOAKTepUalbHOW Teparmu
(1 — mo moBOIY MUKOIIJIa3M03a 1 2 — T10 IIOBOAY CMEIlIaH-
HOro ypeaMuKkoIuiasmMo3a). Kpome Toro, y 2 ObLI AUarHO-
CTUPOBAH PEeHUAVBUPYIOIININ Teplec TeHUTaIuil (BHE
CTaJuu PEIJINKALIUN).

VYpoBeHb 00111ET0 MPOCTATUYECKOTO CIEIUPUUECKOTO
aHTUTeHa y 3 O0JIBHBIX OBLI B IIpeaeiaX HOPMBI (0 2 HI/MJI).

MeTonoM noauMepasHoi LEIMHON peKIIUY B peaib-
HOM BpEeMEHH y 00CIeIOBaHHBIX BepUDUIIpOBaIn 9 TH-
noB BITY. Acconmanuu 2 Tunos BITY o6HapyxeHbI y 2 a-
LIMEHTOB, 3 TUIIOB — y 4 MallMeHTOB, 4 TUMNOB — y 2. [1pn
3TOM onpenesieHbl TUIbl BITY Kak BEICOKOTO, TaK M HU3-
KOT0 KaHIIEPOT€HHOI'0 PUCKa, HO B MaTepuaJie U3 ypeTphl,
IOJIOCTY PTa U aHyca IIPaKTUYEeCKU BCeraa IIpUCyTCTBOBA-
s Mmapkepsl JITHK BITY 6-ro u 11-ro Tunos. ¥ 1 marnueHnTa
BoIsABJIEHBI TOJIBKO BITY 6-ro u 18-ro tumnos, y 1 — 6-ro
u 11-ro TumIOB, a y 6 HanboJjiee pacrpocTpaHEeHHbIE 6-if
u 11-i Tirel couetanucs c 18, 31, 33, 45, 52, 56-M Tunamu
(cM. Tabnuiy).

Tunoet eupyca nanuiaiomsl 4eao06eKa, 6blA6AeHHblE Y MYIWCUHUH, NPAKMUK) -
FHOWUX CeKC C MYAUCHUHAMU

Types of human papilloma virus observed in men practicing sex with men
Patient Urethra Oral cavity Anus

1 6, 11 6, 11 =
2 6, 18 — —
3 6,11, 33 6,11, 18 6, 11, 56
4 6, 11,18 6,11, 31 —
5 6, 11,31 = 6, 11,52
6 6,11, 18 — 6,11, 31, 56
7 6,11, 18,45 — _
8 6,11, 31 — —

B o6pasnax, monydyeHHbIX ¢ moBepxHocTn OK cnun-
31CTOI 000J0YKY YPETPHI, BBISIBJIEHBI COUETaHUS 2 NN 3
tunos BITY (16, 11, 18, 31, 33, 45-ro). I1pu uccienoBaHumn
COCKOOOB M3 aHaJlbHOTO C(PUHKTepa y 3 MalMeHTOB
C KJIMHUYECKMMM IIPOSIBJICHUSIMMU 3a00JICBAHUS B IIEPU-
aHaJbHOI 0bJlacTu obHapyxeHbl MapKepbl BITY Brico-
KOro OHKOreHHoro pucka (31, 52 uiau 56-ro Tumnos). B ma-
Tepualie, IOJIYYEHHOM CO CIIM3UCTOI 000JIOUKH ITOJIOCTH
pTa, y 3 MyX4YMH ¢ opodapuHIeadbHBIM MOpaXKeHUEM
BoisgBiieHbl BITY Huskoro (6-i, 11-if TUIIBI) ¥ BEICOKOTO
KaHIIeporeHHoro pucka (18- uiu 31-ii TUII); y ocTaJIbHBIX
5 MY>KYMH, TAKXe MPAKTUKYIOIIMX aKTUBHYIO U IIACCUB-
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Hy10 pennsauuio, Mapkepsl BITY orcyrcTBoBanu. MeHb-
1Iasi BEpOSITHOCTD IMOpPaXXeHUs IOJOCTH pTa IO CpaB-
HEHUIO, HalIlpUMep, C aHYCOM, BEPOSITHO, 00yCJIOBJIEHA
BBICOKO IIPOTUBOBUPYCHOM aKTUBHOCTBIO CIIOHEBI, a TaK-
e OTHOCUTEIbHOI PEeIKOCThIO TPaBM CIAM3UCTON 000-
JIOYKH TOJIOCTH PTa.

Takum oOpa3oM, Ha OCHOBAaHUU Pe3yJbTaTOB KJIU-
HUKO-JIabopaTtopHoro oocienoBanusg 2 MCM 0Obli 1o-
craByieH nuarHo3 OK mosnoBoro uyieHa, 3 — OK nojioBoro
yJieHa 1 nojoctu prta, 3 — OK monoBoro ujieHa, rmepu-
aHaJbHOI U aHaJIbHOI 00JIACTH.

06cy:xneHue

B coBpeMeHHBIX YCIIOBUSIX TUOEpan3alliy IOJIOBBIX
OTHOIIIEHU 1, MEHSIIOIIIUXCS B3TJISII0B O0IIIECTBA HA CEK-
CyaJIbHOCTb U CEKCyaabHble HOPMBI, TUCKYCCUI O TIPU-
€MJIEMOCTH TT0JIOBOTO MHOT000pa3usi, CBOOOTHOTO JOCTY-
I1a K paHee TabyMpoBaHHBIM MaTepuaiaM CEKCyaJIbHOIO
XapakTepa I HEKOTOPBIX MOJIOJBIX JIIOACH CTalo aKTy-
aJIbHO oIlpeie/ieH1e COOCTBEHHOM MOJI0OBOM MAEHTUYHOCTHU,
IMOKa3aJINCh MPUBJEKATSIbHBIMU CEKCYalbHbIE 3KCIIE-
PYIMEHTBHI, B TOM YMCJIE B 001aCTH OTHOMOIBIX OTHOIIICHUIA.

[lepecMOTp IMOJIOBBIX poJieii, U3MEHEHUE CTEPEOTHUII-
HON TeHIECPHOM MOIEIM MOBEACHUS Y ONPEACTICHHOM
JaCTH IOHOIIIECTBA CErOMHS MOXET He01aronpUsITHO IO~
BJIMSITH Ha IOJIOBOE U PEIPOAYKTHUBHOE 3M0POBbE HAIIMU.
Xora [1BU, xak ogHa U3 TUAUPYIOIIUX BUPYCHBIX MH-
dek1uit, OMMHAKOBO pacpOCTpaHeHa CPEIH BCeX IPYIIII
HaceJIeHUs (0COOEHHO YacTO y MYKUMH U KEHIITMH CEeK-
CyaJIbHO aKTUBHOro Bo3pacTa) [2, 7—14], HO UMEHHO
MCM noaBepXeHbl HauOOJIbIIEMY PUCKY 3apakeHUs
BITY (xak u npyrumu BupycHeiMu WIIIIIT — Bupycom
MMMYHoaeduInTa yesoBeka, renarutamu B u C, ageHo-
BupycaMu, reprecsupycamu) [10, 15, 16]. Ilpu sTtom
WCTUHHBIE MaclITabkl pacnpocTpaHeHHocTu [1BU octa-
IOTCS HEU3BECTHBIMM, UYTO CBSI3aHO KaK C TPYIHOCTBHIO
JIVArHOCTUKU CYOKJIMHUYECKMX U JIaTeHTHBIX (hopMm [TBU,
TakK ¢ mpuoctaHoBkoi B Poccuiickoit @enepariuu ¢ 2015 .
00513aTeJIbHOI PETUCTpally BHOBD BBISIBJICHHBIX CTy4acB
psoa UTITIII, B ToM ynciie aHOTeHUTaIbHBIX 00POJaBOK.

[IpoBeneHHBIE B pa3HBIX CTpaHaX SIUAEMUOIOTHYE-
CKUe UCCIIeNoBaHusI MoKa3au, uto yactoTa [1BU y xxeHImH,
npodeCcCUoHaNbHO 3aHATHIX B cpepe CeKC-UHAYCTPUH,
npocturaet 100 %. O6 aHaIOrMYHBIX MU IEMUOJIOTHYEC-
KMX UCCJIEAOBAHUSIX B OTHOLIIEHN Y F'OMOCEKCYaJIOB, OKa-
3BIBAIOIINX CEKC-YCIYTU, HAM HEM3BECTHO, OMHAKO BECh-
Ma BEpPOSITHO, UTO MOAOOHAsI CTAaTUCTUKA JOJXKHA OBITh
BEpHA U AJIsI HUX.

CeromHs B crieliMaabHOM MEIUILIMHCKOM TUTEpaType
OTHOIIIEHHE K MPOo0IeMe TOMOCEKCYaJIbHOCTH YeJIOBE-
Ka JTOCTaTOYHO HEOAHO3HAYHO, M OOCYXAEHMHE 3TOU
TeMBI HEPEIKO HOCUT CIIEKYJISITUBHBIM XapakTep. BMmecrte
C TeM YCTaHOBJICHO, YTO I'OMOCEKCyajaM CBOMCTBEHEH
psLI TICMXOCEKCyaJIbHBIX ocobeHHocTel [12—14, 17—19].
K HUM OTHOCSITCSA CKJIOHHOCTH K pPCKOBOMY ITOBEICHUIO,
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VM TEHUTAABHAS XUPYPI' S

TOMOIIPOMHUCKYHUTET, OMHOBPEMEHHASsI CBSI3b C OOJIBIITUM
YHCJIOM ITApTHEPOB, YIIOTPeOIeHUE IICUX0AKTUBHBIX BE-
IIECTB, TTOMCK BCe 00Jiee MOJIOABIX MAapTHEPOB, CKJIOH-
HOCTBh K CIIOHTAHHOMY CEKCY, aHOHMMHBIN CEeKC, HEHC-
MOJIb30BaHUE IIPe3epBaTHMBOB, PACIPOCTPAaHEHHOCTD
MYKCKOU ITPOCTUTYLIUU.

Y MCM oTcyTCTBYIOT €MMHBIE (OPMBI CEKCyaTbHOM
akTuBHOCTU. [TooposieBoe neneHne B roMOCEeKCyaTbHBIX
napax MeHsIeTCsl, OOJBIIMHCTBO MapTHEPOB MPEANOYM-
TaloT YepeaoBaTh pojn. Dennsauus (AKTUBHAS/TIaCCUB-
Hasl) ¥ MaHyaJIbHas CTUMYJISIIUS — CaMble TIPaKTUKYe-
MbIe (OPMBI CEKCYaTbHOI aKTUBHOCTH Y 3TO# KaTeropumn
MyxkuuH. OmHako 11s HeKoTopbix MCM HeoTbeMIIeMoit
(opMoii cexcyanbHOI aKTUBHOCTHU SIBJISIETCS aHaJIbHasI
neHerpauus. [Ipu aHaJIbHOM ceKce BepOSITHOCTh TPaB-
MUPOBaHMUS CIMU3UCTBIX 000oueK 1 3apaxenust UITIII
3HAYMUTEIBHO BBIIIIE, YeM, HAITPUMED, IIPU BarUHAJIBHOM,
YTO 0OYCJIOBJIEHO THCTOMOP(OJIOTMYECKMMU 0COOEHHO-
CTSIMM TKAHEBbIX 000JI0YEK BJIarajuiia i HaTu4UeM eC-
TECTBEHHOM JIYyOpUKAaILIMU BO BpEMS KOUTYCA.

Cpenu UIIIII, pacpocTpaHeHHbIX cpeay MCM,
ocoboe mecrto rtocsie BUY zanumaer [1BU [7-11, 15, 16,
20, 21]. K cpakTOpaM purcka, CItocOOCTBYIOIINM 3apakeHUI0
BITY, oTtHOCcsTCS BhicOKast KoHTarno3HocTh BITY, oco-
3HAaHHBIC MOJIOBBIC KOHTAKTHI C MapTHEPaAMM, UMEIOIIIUMU
KimHu4eckue rpossieHns [1BU, HesHanue o coOcTBeHHOI
MHOULMPOBAHHOCTU NTPU CYOKIMHMYecKoit popme [TBU,
OTCYTCTBHE LIMPKYMIIU3NU, MUKPOIIOPE3BbI IOCTIe OPUTHS
00J1aCTV reHUTaJIui U To3aHee oOpalleHUe 3a MeIULIMH-
CKOI ImoMoIibio. Bee mepeuncieHHoe crioco0CTByeT MHO-
TOKpPaTHOMY PeMHGUIIMPOBAHUIO U PELIMAMBAM, a TAKXKe
pacIpocTpaHeHUIO BUPYCa CPEIU IMOJIOBBIX TAPTHEPOB.

Eiie onna ocodenHocts I1BU — mytu nepenaun BITY
[15, 16]. 3apaxkxenue BITY moxeT mporcXoauTh abco-
JIIOTHO TIPM BCEX BUIAX OMHOIIOJIOIO CeKCa: TeHUTAJIbHO-
OpajJbHOM, TeHUTAJIbHO-aHAJIbHOM, TMHTBOAHAJIbHOM
(rimming), MaHyabHO-aHaTbHOM (fingering/fisting), a Tak-
K€ BO BpeMsI HEITPOHMKAIOIIIETO ceKca — OMHOCTOPOHHEH
WJIY B3aMMHON MaHyaJIbHOW MacTypOaluu WU TeHU-
TaJbHO-TeHUTaJIbHOro TpeHus (frottage sex). Mcmoib-
30BaHME HECTEPUIIbHBIX (PaJIONMUTATOPOB — €I1Ie OAUH
dakrop pucka nepemaun BITY. Jlokanuzanus oyaros
nopaxeHus (aHaJIbHas, opajibHas UM IIEHUJIbHAsI/yPeT-
paJibHasl) MOXET CBUAETEIbCTBOBATD O CEKCYaTbHBIX ITPH-
CTPACTUSIX MY>XKUUHBI.

Kaxk nmokasbiBatoT HabIt0AEHU ST, pelenTuBHas he-
JISIIIMSI OTHOCUTEIbHO OoJiee Oe30IacHa, YeM pellenTHB-
HbIM aHAJIbHBIA CEKC, YTO, BEPOSITHO, CBSI3aHO C BEICOKOU
MPOTUBOBUPYCHOM aKTUBHOCTBIO CIIIOHBI. BMecTe ¢ TeM
00BEKTUBHO OIIECHUTh 3HAYUMOCTD OPaJIbHOIO CeKea B 3a-
paxxeHuu [1BU noctatouHo TpymaHO, NOCKONIBKY 3Ta (hopma
CeKCyaJIbHOM aKTUBHOCTH 3a4aCTYIO COIIPSIKEHA C aHAJIb-
HBIM CEKCOM.

Pucku 3apaxeHus1 pelieNTUBHOIO U MHCEPTUBHOIO
NapTHEPOB MIPY aHAJbHOM CeKce TakxXke pasHsTcs [8, 9,
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16, 21]. ¥ MyX4uH, NPeANOYUTAIOIINX PELENTUBHYIO
POJIb, pUCK MHGUIIMPOBAHM S BBIIIIE, YeM Y MTHCEPTUBHBIX
mapTHepoB. JlaHHasI CUTyallusl OOBSICHSICTCS HE TOJBKO
MIPUBBIYHBIM TPaBMUPOBAaHUEM aHaJIbHOTO CPMHKTEpa
U CIIM3UCTOM 000JIOUKH MTPSIMOM KUIIKHY, HO U AJIUTETb-
HOI1 3aIepK KO MHPUIIMPOBAHHOTO 3KYJISATA B KPUTITaX
CIIM3UCTBIX 000oueK. KpoMe Toro, yacTele CriprHIIeBa-
HUS U MUCTIOJIb30BaHUe JTyOPMKaHTOB HA BOTHOU OCHOBE
ele 00JIbIlle YBEIMUYMBAIOT PUCK HAPYILICHUS LISJIOCTHO-
CTH CIIM3UCTHIX MEMOpPaH peKTaJbHBIX TKAHEH.

CrnenyeTt 0co00 MOAYEPKHYTH, YTO IPUMEHEHUE 0a-
pbepHoit KouTpauenuuu npu [1BU (B otnmnune oT npyrux
WUIIIIIT) He maeT rapaHTUM MOJTHOM 3allIUTHI OT MH(PU-
nupoBaHus, Tak Kak OK MOryT OBITH JOKaJM30BaHBI
Ha KOX€ M CJIMU3MCTBIX 000JI0YKaX ITOJOBBIX OPraHOB,
He 3alllMIIeHHBIX Mpe3epBaTUBOM MJIN JIATEKCHOM caJ-
deTkoit mpu anunuuHryce [11, 20]. B mociaeagHue roabl
CcpeIu 4YacTU MOJIOABIX TOMOCEKCYaJIOB TaKKe MOJTYIHII
pacnpocTpaHeHue 6apoekuHT (bareback sex) — oco3HaH-
HBII 0TKa3 OT UCTIOIB30BAHMSI IIPe3epBATUBA ITPY aHATIbHOM
CeKce, 4TO JeJIacT PUCK 3apakeHUsI HEIIPOIrHO3UPYEeMbIM
1 HeOJIaronpusITHO BIUSECT HA SIIUAEMUOJOIMYECKYIO
o0cTaHOBKY [14, 15]. Kpome Toro, u3BeCTHO, UTO yIopHas
nepcucteHuus I1BU ycyrybasieT HapymeHUsT QyHKILIM-
OHHMPOBAaHMS UMMYHHOI CUCTEMBI, BEI3BIBAET €€ CYIIPeC-
COPHYIO IIEPECTPOIKY, B YACTHOCTH MOIABJISICT UHTEP-
¢epoHOBOE 3BEHO UMMYHUTETA U 3aKOHOMEPHO ITPUBOIUT
K BTOpUYHOMY UMMYyHonedpuuuty [8—10]. ¥ MCM xpo-
HHUYEeCKOe UMMYHOCYIIPECCUBHOE BO3ICHCTBHUE CIIEPMBI
Pa3HBIX MapTHEPOB BO BpeMs aHAJbHOI'O CEKCa MOXKET
IIPUBOAUTH K aJIJIOTeHHON UMMYHM3aIIU1, MECTHOI ITPH-
00peTeHHO UMMYHHOM TUCPETYJISLIUU U K IIPOAYKIINU
aHTHUCIIEPMAJbHBIX aHTHTEN [15, 16].

BaxHo erie pa3 OTMETUTDH ONIACHOCTD psa arpec-
cuBHBIX TUIIOB BITY, crtocOOHBIX MHAYLIMPOBATh HEO-
IJacCTUYECKYI0 TpaHcHOpMallMIo B IMOPaKeHHBIX UM
TKaHsSX-MUILIEeHsX. Tak, BUpyCO3aBUCUMBIC (B TOM YKCIIC
accouunpoBaHHbIe ¢ [IBH) 310KauecTBEHHBIE Oy XOIU
ITOJIOBOTO YJIeHA, IIpeIcTaTeIbHOM XKeJIe3bl U JbIXaTeJb-
HbIX TyTei cocTanisior 10—30 % ot ob1ero yucia ciy-
yaeB 3JJ0KaUeCTBEHHBIX 00pa3oBaHUil. YCTaHOBJICHO,
yTto npu obHapyxeHun y myxunH JHK BITY 16-ro
U 18-ro TUIOB PUCK paKa IpeacTaTe/bHOM XKeJle3bl yBe-
JIMYMBAETCSI COOTBETCTBEHHO B 2,6 1 2,4 pasza [7, 8].
Taxk:ke ycTaHoBJIEHO, YTO Yy MCM B 5—6 pa3s yaiie, yeM
y TeTepoCeKCyaloB, TMarHOCTUPYIOTCS opodapuHTe-
aJbHBIN MANMJIJIOMAaTO3 U IiepraHaJIbHbIC TTOpaKeHU S,
BeI3BaHHBIe BITY BEICOKOI0 KaHIIEpOTE€HHOTO pUcKa [7,
8, 20, 21]. Bonee Toro, B TKaHAX aHyca Y TOMOCEKCYyaJiOB
BITY ob6HapyXuBalOT gaxke 4yalle, YeM B IIeiiKe MaTKKN
y KeHIIWH [16].

3akniouenue
IIpo6nema I1BU nexut B cpepe npodeccuoHaib-
HBIX MHTE€PECOB CIIELMaIMCTOB pa3JIMUHBIX 00J1acTeil
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MEIULIMHBI — JepMaTOBEHEPOJIOT MM, YPOJIOTUH, aHIPO-
JIOTUH, JJAPUHTOJIOTMH, IIPOKTOJIOTUU U OHKOJIOTUMU.
Bupycocnepmus, accouuupoBanHas ¢ BITY, — oc-
HOBHOI, HO He 00s13aTeJIbHBIN ITyTh Iepeaayn MHOEKIUK
y MCM. TToMuMo IMpOHUKAIOLIETO ceKca 3apaskeHue MO-
KeT IMIPOUCXOAUTD IIPU KOHTAKTE KOXM MHGUILIMPOBAH-
HOTO ITapTHepa ¢ KOXeil 3J0pOBOro napTHepa Uy IIpu
KOHTaKTe MHOULIMPOBAHHOM CIIEPMbI C y4aCTKaMMU Aep-
MBI IIPU 3IKYJISIUY BHE aHATOMUYECKUX TIOJIOCTEIA.
Mogenb ceKCyalbHOTO IMTOBENeHM S, BBICOKAsI KOHTA-
rno3HocTh BITY, monoBasg akTMUBHOCTh, HaJTMUYME MHO-
TOYMCJIEHHBIX IIOJIOBBIX ITAPTHEPOB, CHUXKEHME OapbepHO-
3aLUTHBIX CBOMCTB TPABMUPOBAHHOM KOXHU U CIIM3UCTBIX
000J104eK CITOCOOCTBYIOT KaK MHOTOKPAaTHOMY peuH(U-
nupoBaHuio u peuuausaM [1BU, Tak u pacrpocrpaHe-
Huo BITY cpenn MCM.
Bce ¢opMBI roMOceKCyabHOroO ceKca SIBIISIFOTCS 10—
TEeHLIMATBHBIMU (paKTOpBMU pricKa nHbuIpoBanus BITY.
MHoroo4yaroBocTb 1 MHOroo6pasue npojaudepaTuB-
HBIX IIOBPEXACHUI KOXU U CIIM3UCTBIX 000JI04eK — 0CO-
o6eHHocTh nipotekanus [1BU y MCM.
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BapbepHas KoHTpallenus He TapaHTUPYET MOJIHOM
3alUThl OT MHGUuIMpoBaHusa BITY.

Y MCM paxke npu OTCYTCTBUU Kao0 IJIsT UCKIIIO-
yeHU s mopaxeHus (beccuMnToMHbIX ¢opM [1BU) HeoO-
XOIMMO TIIATEJIFHO U3y4YaTh COCTOSIHUE CAU3UCTOI 000-
JIOYKH TIOJIOCTU PTa, MUHIAJIWH U TJIOTKH.

OK y MCM CcKJI0HHBI K OBICTPOI THMCCEMUHAIUU
u pocty oyaroB nopaxeHus. [Ipun OK abconaoTHO 10-
MuHupyoT BITY 6-ro 1 11-ro Tumnos. BmecTe ¢ TeM BbI-
SIBJICHHOE HecoBnajgeHue psaa Tunos BITY B maTepuarne,
MMOJIYYEHHOM U3 YPETPHI, CIU3UCTON 000I0UKY MOJIOCTU
pTa ¥ aHyca, MOXeT OBbITh CBSI3aHO KaK ¢ KOHTaMMWHa-
LMEN, TaK U C HCOOMHAKOBOU TPOMHOCTHIO pa3IMYHbIX
tunoB BITY k snuTtennonuTam AepMbl U CIM3UCTHIX 000-
JIOUEK.

YacTast cMeHa apTHEePOB — TOIOJIHUTEIbHBIN OTSI-
romampiui GakTop 3apaxkeHUs HEe TOJbKO HOBBIMU
tunamu BITY, Ho u npyrumu UIIIIII, uTo, B cBOIO 0Ye-
pelnb, MOXET CTUMYJIMPOBATh PEaKTUBALIMIO TJIUTEb-
Ho nepcuctupylouieit [I1BU u ctarh mpuymHOi penu-
nuBoB OK.
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Konumarxmeoi: Onee bopucosuy 2Kykoe ob.zhukov@yandex.ru

Ileab uccaedosanus — oyerums Mopghoaoeuro cnepmamo3oudo8 y nayUeHmos ¢ 8apuKoyene nocae e2o XupypeuvecKoeo AeHeHus U nocie
mepanuu «IIpocmamunenom® AL no darHbIM 21€KMPOHHO-MUKDOCKONUYECKO20 UCCACO08AHUS.

Mamepuaavt u memodot. B ocnosnyro epynny viau exaouenst 20 myxcuun 6 eozpacme 26—45 sem (cpednuii éospacm 31,6 % 6,1 eoda)
€ PA3AUMHBIMU cMadusmu eapukoyene u Hapyueruem gepmuasHocmu; u3 Hux 10 60abHbIX ¢ CYOKAUHUMECK O hOPMOIL 8apuKoyese npoxo-
Oduau Korcepeamuenoe nevenue «IIpocmamunenom® AL (1-1 epynna) u Gviau 06caedosanvt 00 u nocae Heeo, 10 myxcuun ¢ 6ecnioduem,
00YCN08NEHHBIM 6 MOM YUCAE BAPUKOZHBIM PACUUDEHUEM 8€H CEMEHHO20 KAHAMUKA, 00¢Ae008aHbl 8 CPOKU om 6 Mec 00 3 aem nocie Xu-
pypeudeckoeo aeverus (2-1 epynna). Ilpoeedenvi cmandapmubie KAUHUKO-1A00pAMOPHbIe Mecmbl, CHepMUOA02UYecKoe Ucciedosatue,
91eKMPOHHOE MUKPOCKONUYECKoe UCCAe008aHue IaKyaama. B konmponvHyto epynny eouiau 65 gepmunbHbix MYjuCHUH, 00pasuybi cnepmol
KOMOpbIX Oblau noayHeHsl U3 OAHKA PenpodyKmUEHbIX KAeMOK U MKaHell U UCNOAb308AHbL NPU CPAGHEHUU Pe3YAbMamos MUKPOCKOnUuYe-
CK020 UCCcAe008aHUs.

Pesyavmameoi. Y nayuenmog, npoueouwiux KOHCePEaAmMUHY0 mepanur, cooepicanue cnepmamo3oudos ¢ He3peabim XpoOMamuHom 0biao
MeHblde, uem y MydcuuH KoHmpoavHoli epynnst (p = 0,045). Pazauuanuce 3HaueHus 3moeo nokazamens u 'y navuesmog 1-it u 2-ii epynn
(nocae koncepsamueHol mepanuu u nocae eapuxouessxmomuu) (p = 0,037). Ilo cpasnenuto ¢ KoHmpoaem 6bL10 8blute coOepicanue cnep-
Mamo3zouoos ¢ u3dblmo4HOL OCMAMOUHOU YUMONAA3MOU HA 20108Ke U HA WeliKe Y NayueHmos, nepeHecuiux éapuxouersxmomuro (p = 0,011).
Tlocae KoHcepeamusHoi mepanuu cooepicanue cnepmMamo30udos ¢ U30bimouHol 0CMAMOYHOU UUMONAAZMOL ObLA0 NPAKMUYECKU PAGHBIM
makoeomy 6 KOHmpoe U Obl10 MeHbUle, YeM Y nayuenmos nocie sapukouendsxmomuu (p = 0,028).

Saxarouenue. Y nayueHmos ¢ cyOKAUHU4eCKoll opmoll sapukoyene nocie Koncepgamuenoi mepanuu «Ipocmamunenom® AL npoucxo-
Jum cmamucmu4ecku 3HaUUMoe YAyHuenue yibmpacmpykmypbl CRepMamo3oudos no CPAGHEHUH ¢ MAK08oi y NAUUEHMO8, ONePUPOEAH -
HbIX N0 N080OY OAHHOIU NAMOAOCULL.

Karoueevie caoea: éapuxouyene, y1empacmpykmypa cnepmamo3oudos, d1eKmpoHHO-MUKPOCKONUYECKoe UCCAe008aHIUe CNepMamo3oudos,
sapuroyenrdsxmomus, «Ipocmamunen® AL

Jlas yumuposanus: 2Kyxoe O.b., bpaeuna E.E., Jlesuna A. B. @enomun cnepmamo3zoudos npu eapuxoyene. AHOposoeus u eeHumanbHas
xupypeus 2019;20(4):24—33.

DOI: 10.17650/2070-9781-2019-20-4-24-33

Sperm phenotypes in varicocele

O.B. Zhukov"?, E.E. Bragina®* A.V. Levina®

'RUDN University; 6 Miklukho-Maklaya St., Moscow 117198, Russia;
2Association of Vascular Urologists and Reproductologists; 18 Mironovskaya St., Moscow 105187, Russia;
JA.N. Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State University;
Bld. 40, 1 Leninskie Gory, Moscow 119992, Russia;
“N.P. Bochkov Research Centre for Medical Genetics; 1 Moskvorechye St., Moscow 115522, Russia;
*Institute of Toxicology, Federal Medical and Biological Agency of Russia; 1 Bekhtereva St., Saint Petersburg 192019, Russia

The study objective is to microscopically evaluate the morphology of sperm in patients with varicocele after surgical treatment and therapy
with Prostatilen® AC.

Materials and methods. The treatment group included 20 males between 26 and 45 years of age (mean age 31.6 * 6.1 years) with various
stages of varicocele and fertility problems; among them, 10 patients with subclinical stages of varicocele received conservative treatment with
Prostatilen®AC (group 1) and were examined before and after the treatment, 10 males with infertility caused in part by varicocele of the sper-
matic cord veins were examined 6 months to 3 years after surgical treatment (group 2). Standard clinical and lab tests, sperm analysis,
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electron microscopy of the ejaculate were performed. The control group included 65 fertile males whose sperm samples were obtained from
a bank of reproductive cells and tissues and used for comparison in microscopic examination.

Results. In patients who received conservative treatment the number of sperm with immature chromatin decreased (p = 0.045) compared
to the control group. This characteristic differed in patients after varicocelectomy and patients after conservative treatment (p = 0.037). Compa-
red to control, the number of sperm with excess residual cytoplasm in the head and neck was higher in patients after varicocelectomy (p = 0.011).
After conservative treatment, the number of sperm with excess residual cytoplasm was close to the control number and lower than in patients
after varicocelectomy (p = 0.028).

Conclusion. In patients with subclinical varicocele, conservative treatment with Prostatilen® AC leads to significant improvement in sperm

ultrastructure compared to patients who underwent surgery to treat this pathology.

Key words: varicocele, sperm ultrastructure, electron microscopy, varicocelectomy, Prostatilen® AC

For citation: Zhukov O.B., Bragina E.E., Levina A.V. Sperm phenotypes in varicocele. Andrologiya i genital’naya khirurgiya = Andrology

and Genital Surgery 2019;20(4):24—33. (In Russ.).

BsepeHue

JlexapcTBeHHOMY JIeUeHUIO OOJBHBIX C BapUKOILIE/Ie
B IIpeA- W IOCAEONepPallMOHHOM IEepPUOIe ITOCBSIIEHO
MHOKECTBO ITMCKYCCUOHHBIX cTareil [1—6]. OCHOBHBIM
naToGU3N0IOrNIeCcKUM (aKTOpOM, HapyILIAIOIIUM dep-
TWJIBHOCTh CIIEPMATO30MIOB Y 3TUX OOJIbHBIX, CUMTACTCS
TUIIEPTEPMHUST; BO3MOXKHO, BIMUSHHE OKAa3bIBAIOT TaKXe
BEHO3HAsI UIIIEMUSI ¥ OKCUIATUBHBII CTPECC, 3aITyCKAOIIHE
KackaJ KOMIIEHCAaTOPHO-IIPUCIIOCOOUTEIbHBIX peaKIInii
Ha KJIETOYHOM U OPraHHO-CUCTEMHOM YPOBHE B HEKOTO-
pbIx caydasx [7—9]. Bo3Hukarolass BeHO3Has TUIIEpBOJIC-
MU WU ULLIEMUS TTPU BAPUKOLIETIE AKTUBUPYET MPOAYKIIMIO
uHTepeiiknHOB 1 1 6 u nentuda [10, 11]. DTu BelecTsa,
B CBOIO 0YEPE/b, CIIOCOOCTBYIOT 0OPA30BaHUIO AKTUBHBIX
(opm KucaOpOaa, KOTOPHIE BHI3HIBAIOT U3MEHEHUE MOP-
(osorum criepMaToO30MAOB U HapYIIEHUE UX CTPYKTYP-
HO-(YHKIIMOHAJIBHBIX MapaMeTpoB. PazopBaTh CBA3b 3THUX
B3aMMOOTSITOIIAIIINX (aKTOPOB BO3MOXKHO HE TOJIBKO
XUPYPTUUECKMM ITyTeM, YCTpaHsIsA pedIIroKC, OpraHHYIO
TUIICPTEPMMUIO, YIIyUllias MUKPOLUPKYJISLIMIO, HO U ITyTeM
KOMILUIEKCHOI'O BO3ICUCTBUS Ha OKCUIATHUBHBINA CTpECC,
OCTaHAaBJIMBasl KacKaa MaTOMU3MOJOTHYSCKUX peaKIInid
TP BapuKoOIIEe.

M3BecTHO, 4TO BapUKOIIeIe TMarHOCTUPYETCS Y Kaxk-
JIOro 6-T0 MY:KYMHBI B 00ILIEi monmyasaiuuu. BapukosHoe
paclIMpeHre BeH CEMEHHOro KaHatuka B 35 % ciydaeB
MPUBOAUT K IIEPBUYHOMY OECIUIONUIO, a MPUIMHOMN BTO-
pUYHOro Gecruroaunst MoxeT ctath Yy 80 % 00abHbBIX [12].

JlaboparopHass OUarHOCTHMKA MYXKCKOTrO OeCruiomus
y TAlIMEHTOB C BapMKOIIeJie OCHOBaHA Ha CTaHIAPTHOM
HCCIIEI0BAaHUY CIIEPMBI (C OMpeneIieHeM KOHIIEHTpaIluu
CIIEpMaTO30MI0B, UX MOABUKHOCTH, XKU3HECITOCOOHOCTHU
1 MOpGOJOTHUM) B COOTBETCTBUU C peKoMeHaausmMu Bee-
MUPHOI OpraHu3aluu 3apaBooxpaHeHus [13]. YxynieHue
apaMeTpOB CIIEPMOrpaMMBbI ITPU BaApUKOLIETE, B TOM YHCIe
CBSI3aHHOE ¢ M3MEHEHUEeM MOPGhOJIOTUH CIIEPMATO30UI0B,
MPOAEMOHCTPMPOBAHO B LieJIOM psze padot [14—16]. [Tpu
OlIeHKEe (DYHKIIMOHAIBHBIX CBOMCTB CIIEpPMATO30MIOB IIPU
BapuUKoOIIeIe ONPEAeISIOT KOJIUYSCTBO aKTUBHBIX (hOpM
KHCJIOPONia, YPOBEHb aHTUOKCHIAHTHON aKTUBHOCTH Ce-

MEHHOM XUAKOCTH [14], a TaKKe KOJIMYECTBO CIIepMaTO-
3ounoB ¢ dparmeHTanueit JIHK (c momorbsio MeTomoB
TUNEL (terminal deoxynucleotidyl transferase mediated
dUTP nick end labeling), SCSA (sperm chromatin structure
assay), comet assay (single cell gel electrophoresis)) [16, 17]
W aHATTM3UPYIOT CTPYKTYPY XpOMAaTHHA CriepMaTo30uIoB [17].
[IpoBoxasiTcs uccienoBaHUS MOJIEKYJISIPHBIX U3MEHEHU I
9SKYJISITa Ha CYOKJIETOUHOM YPOBHE, CBSI3aHHBIX C TUIOXOM
OILJIOOTBOPSIONIEH CITOCOOHOCTBIO criepMaTo30ouIoB [18].

OtpuiaTeIbHOE BO3AEHCTBUE BapuKolee Ha MOpdo-
JIOTHIO CTIEPMATO30MIOB OTMEUEHO BO MHOTHUX padoTax [4,
15—17], omHaKO OHM KacaJCh B OCHOBHOM COAEPKaHUS
MOPGhOJIOTMIECKI HOPMAaJIbHBIX CIIEPMATO30MI0B U HE TIPO-
JIEMOHCTPHUPOBAIM KaKOro-TO CITeLM(pPHUUIECKOro IJis Ba-
pUKoOlIeJie HapyleHUs MOPGhOJIOTUM TIOJIOBBIX KJIETOK.
TobKO B €IMHUYHBIX MCCIECIOBAHUSIX aBTOPHI BHISIBUIN
M3MeHeHUs MOP(POJIOTUH CIIEpMaTO30MI0B. A. Zini 1 co-
aBT. CYMTAIOT XapaKTEPHOM 0COOEHHOCThIO MOpdoIoruu
CIIepMaTO30MI0B IIPU BapuKoOlieae MOBHIIIEHHOE COIeP-
KaHUE KJIETOK ¢ U30BITOYHOM OCTaTOYHOM IIMTOILIA3MOM
(1o crapoii TEpPMUHOJIOTUU — ITATOIIa3MaTUIECKUX Ka-
I1eJib) Ha rojioBke U 1eiike [19, 20]. OngHako Mopdosoru-
YecKoe CTPOCHHME CIIePMAaTO30MIOB MO MTaHHBIM YJIBTpa-
CTPYKTYPHOI'O MCCJEAOBAHMS 10 U IIOCJIE OIEePaTUBHOIO
JISYEHMS WIIM Ha (DOHE aHTMOKCUIAHTHOM Teparnu 10 CUX
ITOp HEe U3YYEHO.

CrnenyeT MOHMMATh, YTO, XOTS BapHKOLIEJe Yalle
BCTpEYaeTCsl Y My>KUMH C OTKJIOHEHUSIMU B CIIEpMOTrpaMMe,
MpsiMasi CBS3b MEXITY CHIKEHUEM MYKCKOI (hepTUIbHOCTH
U HaJIM4MeM BapyKollese He ToKa3aHa. MyXJnHaM ¢ 6ec-
IUTOAMEM Y HOPMAJIbHBIMU TTOKA3aTeIIMU ISKYJISITa UIn
MYXXYMHaAM C CYOKJIMHUYECKOM (popMoii BapuKolese Jie-
YeHMeE I10 ITOBOY BapUKoliesie He TToKa3aHo. KimmHuuecku
3HAYUMBIM SIBJISIETCS TAJbIIMPYyeMOe BapHMKO3HOE pac-
LIIXPEeHNE BEH JIO30BUIHOTO CIUIETCHUS, T. €. BAPUKOILICIIe
I-III cragun. CyoknmHn4eckoit hopMoii BapuKoILIeie, 1o
pekoMeHaanusaM EBpomneiickoii acconnauy ypoJioToB
(European Association of Urology) 2018 1., cienyeT cuuTath
OTCYTCTBME BUIMMBIX U IAJbIIATOPHBIX U3MEHEHUN BEH
CEeMEHHOT0 KaHaTHKa B ITIOKOe U IpH Mpode BanbcanibBhl,
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€ClIW TIpU YJABTPa3BYKOBOW noruieporpacduu BbIsSIBIECH
00paTHBIN KPOBOTOK IO 3TUM BeHaM. OTiepaTUBHOE Jieue-
HUE 110 IMOBOLY KIIMHUYECKHU 3HAYMMOTO BapUKOILIEJIe MO-
JKeT TIPUBECTH K YAYUIIIEHUIO TTIoKazaTesei asKysara [19]
¥ CHU3UTH cTenieHb noBpexaeHus JJHK cnepmaro3onnos
[21, 22], a Tak:Ke YIyJIIUTh Pe3YJIBTAThI JIeUeHUsT OSCIIO-
IIYSI ¢ TPUMEHEHMEM BCIIOMOTaTeIbHbBIX PEITPOIYKTUBHBIX
TeXHOJIOTuli. B TO e BpeMst BApHUKOLIETIIKTOMMUS IIPU CyO0-
KJIMHUYECKOM BapMKOIle/Ie He MPUBOIUT K YIyUIICHUIO
napaMeTpoB 3sKyasaTa [23].

MeTtoa KOMUIECTBEHHOT'O JIEKTPOHHO-MUKPOCKOITIYE-
cKoro uccienoBanus cnepmaTtozonnoB (DMUC) mospossier
HCClIea0BaTh MOPGOIOrnIecKre cyocTpaThl, ONPEACIsIO-
1€ MOABMXKHOCTD CIIEPMATO30MIO0B, UX IIEHETPAIITMOHHYIO
CIOCOOHOCTh, KOMIIETEHTHOCTh B pAHHEM 3MOpUOIeHes3e,
a TaKKe KJIETOYHYIO OCHOBY (DyHKIIMOHAIbHOI HEKOMIIE-
TEHTHOCTH CIIEpMAaTo30uI0B [24—29].

B yacTHOCTH, 3T HCCIeIOBAHUS JAIOT IIPEACTABICHUE
0 TOM, YTO MOP(}OJIOrHs CIIepMaTO30UIOB — ITOKa3aTeb
MX KOMIIETEHTHOCTU KaK COOCTBEHHO B ITPOILIECCE OILIO-
IOTBOpPEeHUS (IMIPOHMKHOBEHUS CIIEPMAaTO30MIa B siflie-
KJIETKY), TaK 1 B IIpoliecce 3MOpHUOreHe3a.

e nccenoBanust — OLICHUTH MOPGOJIOTHIO CITIEPMATO-
30MI0B Y MALIMEHTOB C BAPUKOILIEJIE TIOCIIE €T0 XUPYPIrIIeCcKO-
ro JiedeHus 1 niocjie Teparuu «IIpocrarmneHoM® ALl o maH-
HBIM 3JIEKTPOHHO-MHMKPOCKOITMIECKOIO MCCIICIOBAHMS.

Mamepuanbl u Memopbl

B ocHOBHy10 rpyrnmny OblIM BKIIOUEHBI 20 MYXYUH
B Bo3pacte 26—45 net (cpenHuii Bo3pact 31,6 £ 6,1 rona)
C pa3IMYHbIMU CTaIUSIMU BapMKOLIEJIe M HapylIeHHEeM
depTunbHocTH; 13 HUX 10 OOJBHBIX C CYOKIMHUYECKON
dbopmoit Bapukoliene (cpexHuii Bo3pact 29,2 + 5,3 roga)
TMPOXOIIM KOHCepBaTUBHOE JiedeHue «[IpocratieHomM® ALl
(1-s1 rpymmma) u 6L OOCIIEAIOBAHKI 10 U ITOCIe Hero; 10 MyX-
YUH C COXPaHSIIOIIMMCSI OecIuionueM, O0YCIOBIEHHBIM
B TOM YKCJI€ BAPUKO3HBIM PACIIMPEHUEM BEH CEMEHHOIO
KaHaTuKa (cpeaHuit Bospact 32,6 £ 3,3 roga), oocieaoBa-
HbI B CPOKH OT 6 Mec 10 3 JIET IOCjIe XUPYPIUYECKOrO Jie-
yeHus (2-s rpynmna) (tabu. 1). JIuTebHOCTh OeCIIOnMs
konebanach ot 1,0 1o 5,5 rona u B cpeqHeM JocTUTana
1,6 £ 0,6 rona. INanyeHTOB ¢ KOHLIEHTPALIMEN CITEPMATO30-
unoB <5 MJTH/MJT He BKJTIoYasu B uccienoBanue. [Tposene-
HbI CTAaHIAPTHBIE KIIMHUKO-JIA00PATOPHBIE TECTHI, CIIEPMUO-
JIOTUYECKOE MCCIICI0BAHIE B COOTBETCTBUM C KPUTEPUSIMU
BcemupHoii opranuzanuu 3apaBooxpanenus [13], DMUC.

B KOHTpOJIBHYIO TpyIIITy BOLIIN 65 hepTUIBHBIX MYK-
YUH, 00pa31bl CIIEPMBI KOTOPHBIX OBLIM ITOJIyYeHBI U3 OaH-
Ka penpomayKTUBHBIX KJIIETOK M TKaHel «PerpobaHK», yIoB-
JIETBOPSUIM TPeOOBAaHUSIM K JOHOPCKOI criepMe U ObLIn
WCIIOJIb30BaHbI PU CpaBHEHUU pe3yasratoB OMUC.

TManuenTs! 1-i rpynmsl nonyyanu «[Ipocraten® All»
(AO «<MBHIIK “IIuromen”s», Poccus) B Teuenue 20 nHeil.
JlaHHbIe peKTaJabHbIe CYIITIO3UTOPHHU pa3padOTaHbI Ha OC-
HOBE paHee 3aperucTpUpoBaHHOro Ipenapara «IIpocra-

42019

TUIeH» (CYMIO3UTOPUH peKTaibHbIe, 30 MT) ITyTeM 100aB-
JieHus1 B Komrosuiuio L-apruxuna (100 mr) 1 imHKa (23 mr).
O06cegoBaHMe MPOBOAMIIN IBAXKIBL: 10 M HA 5—6-€ CyTKH1
I1OCJIE JICYCHMSI.

Tabmuua 1. Pacnpedenenue nayuenmos c eapukoyene no 603pacmHbim
epynnam, aoc.

Table 1. Age distribution of patients with varicocele, abs.

26—35 years 35—40 years 40—45 years
4 3 3

1-4 rpynmna
Group 1

2-s1 Tpymma
Group 2 4 3 3

IMTanuyeHThl 2-i1 rpymnmbel 00CaeAOBAaHBI OTHOKPATHO
B XOJl¢ BBISICHCHMSI IIPUIMH COXPAHSIONIETOCS B IOCIE-
OIepallMOHHOM TIepUOae OCCILIONUSI.

Hnsg nposeaenuss DMUC obOpaslibl 39KydTa MMocie
pasxkuxkeHus: bUKcrupoBaiu 2,5 % pacTBOPOM LJIyTapOBO-
ro anpaernaa Ha 0,1 M kakomunatHoMm Oydepe (pH 7,2),
noctdukcupoBaiu 1 % ocMUeBO KUCIOTOR U 3aIMBaIU
B 3IIOH. YJIBTpaTOHKME CPe3bl TOTOBUJIN Ha YIBTPaAMUKPO-
toMe UltraCut I1I (Reichert, [epmannst) anMa3HbIM HOKOM
(Diatome, I1IBetitiapyisi) ¥ U3y4aau ¢ IIOMOIIBIO 3JIEKTPOH-
Horo mukpockona JEM 1400 (JEOL, SInoxwust).

J17151 BBISIBIIGHUS pa3Induii MeX Iy TPYIIITaMuy UCIIOb-
30BaJicsl HelmapaMmerpuueckuii U-tect (Kputepuit MaHnHa—
YUTHU—YUIKOKCOHA).

Pesynbmambl

CrpoeHue rojIoBOK CIIepMaTO30MI0B OLICHUBAJIH ITOCIIE
mpocMmotpa He MmeHee 100 kietok (puc. 1). [Tpu mpocMoTpe
U TIOACYETE CIIepMATO30MIOB IPEANOUYTEHHE OTHaBajIu
MPOIOJIBHBIM Cpe3aM, B KOTOPHIE ITOIagaId CPEIHSIS YacTh
TOJIOBKU C 0a3ajJibHOM 4acTbl0 U CTPYKTypaMHu IIEUKM.

Puc. 1. Yasmpamonkuii cpes 636ecu chepmamosoudos, Ucnonbyemblii
02151 nodcuema npu 31eKMPOHHO-MUKPOCKONUMECKOM UCCA008aHUU

Fig. 1. Ultrathin section of sperm suspension used for counting in electron
microscopy
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KoHneHcrpoBaHHBIN XpOMAaTHH TUITMYHBIX CIIEPMATO30-
WIOB BBITJISIICI KAK TOMOT€HHAasI CTPYKTYpa CpeaHel 2J1eK-
TPOHHOM MIOoTHOCTH (puc. 2). [Tpu HapylIeHUSIX KOHIEH-
caly XpoMaTHUHa B siIpax ObLI BUICH IT'PaHYISIPHBIN, TaK
HAa3bIBAaCMbI HE3PEJIbIM XpOMAaTUH, B KOTOPOM IIpOCMa-
TpuBajach XpOMOHEMHasI CTPYKTypa — (UOPUJIIBI TON-
muHoi 40 HM (puc. 3). 3a HOpMATUBHBINM MMOKa3aTesb
colepXaHMsI CIIEPMaTO30MIIOB ¢ HE3peIbIM XpOMaTUHOM
Mmbl ipuHuMaiu 30 % [28, 30]. MBI TakKe omnpeneisiin
HaJINYME N30bITOYHOM LIMTOILIa3Mbl Ha TOJIOBKE U HA LIEHKE.
Y HOpMaJIbHBIX CIIEPMATO30MIOB IIPUCYTCTBYET HEOOIb-
IO LIMTOIUIA3MaTUYECKUIA OCTATOK Ha IIEUKE U B CPEITHEM

Puc. 2. Hopmanvholii chepmamo3oud ¢ KOHOEHCUPOBAHHBIM XPOMAMUHOM
(X). A — akpocoma; I1I1 — nocmakpocomnas naacmuna

Fig. 2. Normal spermatozoon with condensed chromatin (X). A — acrosome;
ITIT — post-acrosomal sheath

‘. nn

Puc. 3. Cnepmamo3soud ¢ 20106K0ii HOpManvHoi popmet u He3peavim (Hedo-
CcMamo4Ho KoHOeHcuposanuvim) xpomamunom (HX). A — akpocoma; ITIT —
nocmakpocomuas naacmuna;, M — mumoxonopuu

Fig. 3. Spermatozoon with a normal head and immature (insufficiently
condensed) chromatin (HX). A — acrosome; I1I1 — post-acrosomal sheath;
M — mitochondria

Puc. 4. Cnepmamosoud ¢ yumonaazmamu4eckoii kanaei Ha 20108ke. X —
xpomamun; A — axpocoma; M — mumoxonopuu. Cmpeaku yKasviearom
Ha omcymcmeue noCMaKpoCOMHOL NAGCIMUHb!

Fig. 4. Spermatozoon with cytoplasmic drop (L[K) in the head. X — chromatin;
A — acrosome; M — mitochondria. Arrows show the absence of the post-
acrosomal sheath

Puc. 5. Cnepmamosoud c uzbeimouroii ocmamounoi yumonaasmoi (OL)
Ha weiike. A — akpocoma; X — Xpomamur

Fig. 5. Spermatozoon with excess residual cytoplasm (OL]) in the neck. A —
acrosome; X — chromatin

OTJeJIe XKTYTUKA; aHOMAaJIMeli CYUTACTCSl YBEIMYCHHAsI 1~
TOIUIa3MaTUYeCKasl KaIuisi, IUIOLIaab KOTOPOI IPEBhIIIAET
1/3 mmommanu siapa [13].

Hanuuue u30bITOYHOM LIUTOILUIa3MbI Ha TOJIOBKE SIB-
JISIETCSI aTUIIMEl, 4acTO COYETAIOLIEHCI C OTCYTCTBUEM
NEPUHYKJICAPHOM T€KX, B HOPME PACIIOJIOXEHHOM MEXITY
SIIPOM M aKPOCOMOI CIIEpMATO30UI0B. Y TaKUX CIIepMaTo-
30MI0B (puc. 4) OTCYTCTBYET ITOCTAKPOCOMHBIN CErMEHT
NEPUHYKJIEAPHOM TEKHU, IIPUCYTCTBYIOIINIA B HOPMAJIbHBIX
criepmaro3ouaax (cM. puc. 2, 3). HopmatusHoe conepxaHue
CIIEpPMATO30MIOB C TUIIOILIa3Kel aKPOCOMBI, OIPeIeICHHOES
y hepTHIIBHBIX MYKUKH, cocTaBiisieT 60 %, criepMaTto301I0B
¢ aerpamauueii akpocombl — 20 %, aHoMaIueii MUTOXOH-
apuii — 10 %, atunueii akcoHeMbl Xrytuka — 30 % [28, 30].

B 1-i1 rpyrrie oo tedeHust moBkIeHHOE (>15 %) comep-
JKaHME M30bITOYHOI OCTATOYHOM LIMTOILIA3MbI BBISIBJIEHO
y 5 (50 %) u3 10 manyeHTOB, HE3PEJIOro XpoMaTuHa —y 3
(30 %), runomnasun akpocoMsl — y 2 (20 %), aHomanuit
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Tabmuna 2. Pesyabmamot 06c1e008anus nAyUeHmos ¢ cyOkauHueckum eapurouene 00 aeuenus «IIpocmamunenom® AL

Table 2. Results of examination of patients with subclinical varicocele before treatment with Prostatilen® AC

Sperm analysis

JloJisi MpOrpeccuBHO-

T
HIOB, MJIH AuB), %
1 264 44 )
2 72 30 47
3 78 40 4
4 108 65 29
5 15 40 5
6 73 38 20
7 0,6 0 33
8 262 18 15
9 370 24 49
10 92 40 8

¢ H30BITOYHOI
IMTOILIA3MOM

Fraction of sperm with abnormal morphology per electron microscopy, %

¢ gerpa- C aHOMAJIMeH C aHOMa-

5 42 7 6 8
62 73 7 20 19
13 62 10 30 7
21 43 13 38 13
13 42 8 24 5
20 55 11 21 8
42 51 22 17 37
17 53 22 6 8
12 36 35 20 9
9 56 20 9 17

mutoxoHapuii —y 7 (70 %), aTunust aKCOHEMBI XKTYTHKA —
y1(10 %) (Tabmn. 2).

B xoHTpOnBbHOI rpy1Ie (IaHHbBIE He TIPUBEISHbI B TA0-
JIMLIAX) aHOMAaJIbHOE COIEPXKaHUE CIIEPMATO30MIO0B C U3-
OBITOYHOI OCTAaTOYHOI IIMTOILUIA3MOIi Ha Iieiike (puc. 5)
uronoBke (>15 %) BoisiBeHo B 15 (23 %) u3 65 06pa3ios.,
MOBBIIIEHHOE COACPKAHKUE CIIEPMATO30MI0B C HE3PEJIbIM
xpomatHoM — B 16 (25 %) u3 65.

Bo 2-ii rpymniie moBkIIEHHOE COfep:KaHUE CIiepMaTO-
30UI0B C HE3PEJIbIM XPOMAaTUHOM BBISIBJICHO IIOCJIE OIle-
PaTUBHOTIO JiedueHusT B 2sKyIsite 6 (60 %) u3 10 maiueHToB,
CIIEpMAaTO30MA0B C U30BITOUHOI OCTATOYHO LIMTOILIA3MOI1
Ha rojioBke 1 Ha 1ueiike — B 7 (70 %) ciaydasix, aHOMaJInii
MMTOXOHApUIA — B 6 (60 %), aTUIINST aKCOHEMBI XKTYTHKA —
B 1 (Taom. 3).

B 1-ii rpynne nalmeHTOB Mocjie KOHCepBaTUBHOM Te-
panu MOBBIIIEHHOE COIEPXKaHUe CIIEPMATO30MIOB C He-
3peJsIbIM XPOMATUHOM BbISIBIIEHO B 2s1KyJsite 3 (30 %) u3 10
MalUEeHTOB, CIIEPMATO30MA0B C U30BITOYHOI OCTATOYHOM
LIMTOILIa3MOM Ha TOJIOBKE U Ha Iueiike — B 4 (40 %) ciy-
Jagx, aHOMaJIuii MUTOXOHApUiA — B 6 (60 %), aTumus ak-
COHEMBI KTyTHKa — B 1 (Ta61. 4).

Cogep:kaHue CIIepMaTO30MI0B € HE3pEJIbIM XPOMAaTH -
HOM CTaTUCTUYECKU 3HAYMMO YMEHBIIEHO ITOCJIe KOHCEP-
BaTUBHOI Tepaluy 110 CPABHEHUIO C TAKOBBIM B KOHT-
ponbHol rpymme (p = 0,045) (tab6u. 5). CraTucTuyecku
3HAYMMOE Pa3In4yKe B COAePXKAHMM CIICPMATO30MIOB C Ha-

PYILIEHHOM KOHeHCcalMel XpoMaTHA HabTI0gaeTCsl TaKKe
MEXIY TPYIIIOil MAalIMEHTOB, IMIEPEHECITNX BapUKOIIEIIK-
TOMMIO, U TPYMIION IMAaIlMeHTOB, MPOIIEeAIINX KOHCepBa-
TUBHYyIO Tepanuio (p = 0,037).

CraTuCTUYECKN 3HAUMMOE II0 CPAaBHEHHUIO C KOHT-
poJieM TOBBIIIIEHUE COAEPXKAHMS CIIEPMATO30MIOB C U3-
OBITOYHOI OCTATOYHOM LIMTOIUIA3MOI Ha TOJIOBKE 1 Ha IIeH-
Ke ObUTO BBISIBJICHO Y MaIlMeHTOB 2-ii rpynisl (p = 0,011).
CpenHee comep:kaHUe TaKUX CIIEPMATO30MIOB Y MallMeH-
TOB 1-Ii TpynIbl OO JIeYEHUS TakXKe OBIJIO TOBBIIIEHO
10 CPaBHEHMIO ¢ KOHTPOJIEM, OMHAKO pa3Indyue He ObUIO
cratucThuyecku 3HaUuMBbIM (p = 0,282). [Tocie KoHcepBa-
TUBHOI Tepaluu coAepKaHUe CIIepMaTO30UIO0B C U30bI-
TOYHOI OCTAaTOYHOM ILIMUTOIIA3MOM OBLIO MPaKTUYECKU
pPaBHO TaKOBOMY B KOHTPOJIE M CTaTUCTUYECKM 3HAYMMO
MeHbIIIe, YeM Bo 2-i1 rpymire (p = 0,028) (cM. Tad. 5).

ITo ocradbHBIM TTapaMeTpaM CTPYKTYPhI aKpPOCOMBI
U XTYTHUKa CIIEPMAaTO30MIOB CTATUCTUYECKU 3HAYMMBIX
pa3nuuuii He 0OHapYKEHO.

06cy:xnenue

B Hacrosieit padoTe MbI ITOKa3aau, YTO Y ITaIllUEHTOB
¢ CYOKIMHUYECKO# (hopMOi1 BapuKoliesie Iocsie KOHCep-
BaTUBHOM Te€parvuu NPOUCXOIUT CTATUCTUYECKU 3HAUMMOE
YMEHbIIEHUE COAEPXKAHUS CIIEPMATO30MA0B C HEKOHJEH-
CHPOBAHHBIM (HE3peJbIM) XPOMATHMHOM II0 CPaBHEHUIO
C MauMeHTaMU, ONEPUPOBAHHBIMU IO IMOBOAY JAHHOM
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Tabauna 3. Pezyrsmamer 06c1e006aHUS NAUUEHIMOE C 6APUKOUEAE NOCAE XUPYPRUHECKO20 NeHeHUSs.

Table 3. Results of examination of patients with varicocele after surgical treatment

Sperm analysis

Fraction of sperm with abnormal morphology per electron microscopy, %

C M30BITOYHOM

. Kommuectso Hzgg;m&?;& N . espenpy  WITOMIASMOI  CTHNO-  cjerpa- ¢ aHomamieit 1: ai':;}[
[y | emepMaroso- oo owii AmB),% xpomarumow A TOUI0BKE  Iiasueil  jauweil - MUTOXORIpHil KA

WIO0B, MJIH ’ WM efiKe  aKPOCOMBI  AKPOCOMbI I

1 103 45 52 33 49 13 15 19

2 124 58 43 19 43 4 0 14

3 168 43 24 24 70 10 13 11

4 16 18 15 15 47 37 12 36

5 127 66 16 16 41 22 16 20
6 93 20 15 15 70 20 10 9

7 50 48 40 40 47 11 43 13
8 41 37 18 18 30 22 17 8

9 210 23 11 11 51 17 3 11
10 360 26 35 35 47 11 3 8

Tabauna 4. Pezyaomameor 06c1e006aHUS NAUUEHMOE ¢ CYOKAUHUYECKUM apukouene nocie aewerus «IIpocmamunenom® AL

Table 4. Results of examination of patients with subclinical varicocele after treatment with Prostatilen® AC

Sperm analysis

Fraction of sperm with abnormal morphology per electron microscopy, %

Jlons mporpeccuB-

¢ M30BITOYHOM
: Kommgectpo 1O~ MOABMKHBIX HUTOIIA3MOM caerpa- € aHOMaJHei .
Patient _ (hopm (kaTeropuii C He3peIbIM C THIOILIA3M- . .. C aHOMAaJIMeil
(No.) cg%n;z’nx: AuB), % XPOMATHHOM :;;otgg;:: €eii aKpOCOMBI alilpatl)lg:::u MHTOXOHpUH KTYTHKA
1 605 58 5 5 42 7 6 8
2 93 19 47 62 73 7 20 19
3 162 41 4 13 62 10 30 7
4 255 61 29 21 43 13 38 13
5 48 46 5 13 42 8 24 5
6 71 39 20 20 55 11 21 8
7 3 3 33 42 51 22 17 37
8 312 18 15 17 53 22 6 8
9 573 29 49 12 36 35 20 9
10 132 44 8 9 56 20 9 17
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Taﬁ.lmua 5. Cpaeueuue pes3yabmamoe 31eKmpOHHO-MUKPOCKONUYECK020 uccnedoeanus cnepmamoaouaosy hayuenmoe ¢ eapuxKouene nocae KoHcepeamue-

HO20 U XUPYPUYecK020 Ae4eHUsl U hepmunbHbIX MYyICUUH

Table 5. Comparison of the results of electron microscopy of sperm in patients with varicocele after conservative and surgical treatment and fertile males

Fraction of sperm with abnormal morphology per electron microscopy, %

C He3peJibiM .
XPOMATHHOM nﬂaax:: :li];(l)(gonxe
1-4 rpynna 1o aeyeHus
Group 1 before treatment Szl 225 120
é—s{ TpyIla MocJje JeYEHUs 16,9 + 14,0* 14,9 + 8,0*
roup 1 after treatment
é‘“ rpyrma 31,5+ 11,0 22,6 +7,0*
roup 2
KoutpornbHas rpynma 25,5+ 11,0 144 £7,0

Control group

¢ U30bITOYHOI UTO-

C aHOMAJIHei

C rMNOIUIa3uedl ¢ aerpaganuen . C aHoMaJimei
AKPOCOMBI AKPOCOMBI MHUTOXOHHH KTYTHKA
47,5+ 7,0 16,5 £ 6,0 19,1+£7,0 19,0+ 7,0
48,1 £9,0 14,2 £ 6,0 16,6 £ 6,0 12,0 £ 6,0
49,5+ 8.0 16,7 £ 6,0 13,2+ 8,0 15,0 £ 6,0
49,4+ 9.0 20,8 £ 6,0 16,5 £ 6,0 12,1 +£5,0

*Pazauuus c nokazamensmu KOHMpOAbHOU epynnsl cmamucmuvecku 3uauyumst (p <0,05).

*Significant differences compared to the control group (p < 0.05).

Ho30s10TUH (cM. Tab. 5). TeHAEHLIMS K MOBBIIIICHUIO CO-
JIepXXaHUSI CIIepPMATO30MIOB C HE3PEIbIM XPOMATUHOM
BBISIBJIEHA Y TTAIIMEHTOB 10 JICYCHUS.

Harm ganHbIe cormacyroTces ¢ JaHHBIMU, TTOJTyYeHHBI -
MM TIpU MCCIIEAOBAaHUH CIIEPMATO30HMIOB ITALIMEHTOB C KJTH-
HU4YecKoi (hopmoii Bapukoliesie. [ToBbIIeHHOE coaepXaHue
CIIEPMATO30MI0B C HAPYLICHHOM KOHAEHCALUEN XpoMa-
THHA TIpY KJIMHAYECKOH (hopMe BapuKoliee BBISIBICHO
C WCIIOJb30BAaHMEM Pa3IMYHBIX METOIOB, B TOM YMCIIE
TPAaHCMUCCHOHHOM 3JIEKTPOHHOI MUKPOCKOMUY (KOTOpast
SIBJIIETCS IIPSIMBIM METOIOM OIIPEAeICHUS KOHACHCAITUN
xpomatuHa) [31], okpacky aHUJIMHOBBIM CMHUM [32, 33]
n xpoMomunHoM A3 [17]. IIpomeMoHCTpUpPOBaHO, UTO
y OOJIBHBIX ¢ KJIMHUYECKOU (hopMOii BapuKOILIeIe TTOBhIIIe-
HO CoIepXKaHUe CIIepPMAaTO30MI0B C HapyllIEeHHEeM cTaTyca
npotamMuHu3au. OKpacka aHUJIMHOBBIM CUHUM U XpO-
MOMUILIMHOM A3 — MeTOJ KOCBEHHOI OLIEHKU, O3B0~
JISSIIOIIMI BBISIBIISITH HEAOCTATOYHYIO IPOTAaMUHM3AIUIO
U, CJIeMOBaTEIbHO, HEAOCTaTOUHYIO KOHACHCAIIMIO XpOMa-
TUHA CIIEPMAaTO30MIOB.

Jpyrum nmapaMeTpoM HEIMOJIHOM TuddepeHINPOBKUA
CIIEpMATO30MIOB CUMTACTCSI HAJIWYME LIMTOIUIa3MaTHIe-
CKUX KaIleJib Ha TOJIOBKE Y Ha IIEeHKe, Wi, 110 HOBOM Tep-
MUWHOJIOTUM, U30BITOUHOI OCTaTOUHOM LIUTOTIIa3MBbI [34].
[ToBrIlIEHHOE coAep>KaHUE CIIEPMATO30MI0B C N30BITOU-
HOI OCTaTOYHOM LIMTOILIA3MOM MOXET CIYXKUTh II0Ka3a-
TEJIEM TOTO, YTO 3T CIIEPMATO30MIbI SIBJISTIOTCSI MUIIICHSIMU
OKCHIATUBHOTO cTpecca [35]. BaxkHo 1 oTCyTCTBUE TTOCT-
aKpOCOMHOTO CErMeHTa MePUHYKJIeapHOU TeKU Y cTiepMa-
TO30UJ0B C LIMTOILUIa3MaTHMYeCKOl Karuieid Ha TOJIOBKE.
WIMeHHO 3Ta CTpYKTypa — 30Ha JoKaau3auu (gocdoam-
na3el C{, koTopast uneHTuuIrpoBaHa Kak hakTop aKTu-

BallMK OOLIMTOB Iociie orutogorBopeHus [36]. E. Janghor-
ban-Laricheh 1 coaBT. ycTaHOBMIIM, YTO MIPY BapUKOLIeIe
cHUXeHa nponykuus docdonunassl C{ [37]. HenaBuue
HCCIeIOBaHMYSI TTOKA3aJIM, YTO (paKTOp aKTUBALIMK OOLIUTOB
YYBCTBUTEJICH K TEIIOBOI 00pabOTKEe WJIM XOJIOJ0BOMY
LLIOKY BO BpeMs oTTauBaHus [38]. YuuTeIBast, 4To npu Ba-
puKoliesie HabmogaeTcsl XpOHUYECKUI TEIJIOBOI CTpece
TCHUTAJIUI ¥ YTO JAaHHOE COCTOSIHHE CBSI3aHO C HU3KUM
Ka4eCTBOM CIIEPMbI, MOXKHO MPEAITIONIO0KUTD, YTO U3MEHE-
HHUs MOPGOJIOTUM CIIEPMATO30UI0B, MIPUBOMSIINE K OT-
CYTCTBHIO TIOCTAaKPOCOMHOI'O CerMeHTa U (paKTopa aKTH-
BallUM OOIIMUTOB, MOTYT OBITh OOJHUM M3 MEXaHHU3MOB
HapyLIEHMS PEIIPOAYKTUBHOM (DYHKITUY CTIIEPMaTO30MIOB.
IMaTodusnonornyecknii MeXxaHu3M BIUSTHUST BAPUKO-
1ieJie Ha CIIepMaToreHe3 J0 KOHIIa He M3yyeH. MHorue
aBTOPBI YKA3bIBAIOT B KAYECTBE IIPUIMH YBEJIMUECHUE CKPO-
TaJIbHOM TeMIIEpaTyphbl, TUIIEPBOJIEMUIO B CEMEHHOU BEHE
W HapyILIEHUSI MUKPOLMPKYJISILKI. OIyOIMKOBaHbBI pabOTHI,
JIEMOHCTPHUPYIOIIYE TTOBBIIIICHUE YPOBHS aKTUBHBIX (hOpPM
KHCJIOpoaa U MapKepoB aronTo3a B cliepMe OeCIIOMHBIX
MY>KYMH C BApUKOIIEJIe, HO TOYHbIE CPOKHU BOCCTAHOBJICHUS
(HopMaJIM3allMK) CIiepMaToreHes3a SIBSIOTCS aKTyaaIbHbIM
MPeIMETOM U3YyYEeHUsI B HACTOSIIINIA MOMEHT. DTO IMPUIMHA
MPOBEICHUST «arpECCUBHOI» aHTMOKCUIAHTHOM Teparuu
y OOJIbHBIX, TIEPEHECIIINX BAPUKOIIEIIKTOMUIO U/ YT HE pe-
LIMBIITMXCS HA OMEePaLIMIO IO ITOBOLY 3TOr0 3a00JI€BaHMSI.
MpEI okasanu, 4To JiedeHue mpenaparoM «IIpocratu-
jneH® All» crocobcTByeT HOpMalM3alMK IoKasaTesei
VABTPACTPYKTYPHI CIIEPMATO30MIOB. DTH TaHHBIC IIOATBEP-
KIOAIOT Hallle IPEATOJIOKEHUE O CUCTEMHOM BIMSIHUM
«IIpocrarunena® All» Ha criepMaToreHe3 GOJIBHBIX C BAPHU-
koriene. [Ipenapar HUBEIMPYET AeICTBUE MPOCTaTUIECKOTO
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(akTopa y OOJBHBIX C BO3MOXHOI reMOJMHAMUYECKON
CBSI3bI0 BAPMKO3HOTO PacIIUpeHUs BEH CEeMEHHOTO KaHa-
THKA 1 IIPOCTATHI IPY YACTUYHOMN OKKITIO3UU MaruCTpajib-
HBIX BeH Ta3a. [1o maHHBIM KIMHUYECKUX UCCIIEIOBaHUA,
«IIpocratmien® All» Takxe crmocoOCTByeT HOpMAIU3aLUN
ypoBHs ¢parmeHTauuu JJHK criepmaTo3zonnos u obaga-
€T CIIOCOOHOCTBIO CHUXaTh YPOBEHb aHTHCIIEPMAJIbHBIX
AQHTUTE]I B OSKYJISITE IMALIMEHTOB C XPOHUYECKUM a0aKTepH-
AJIbHBIM TIPOCTATUTOM U COITYTCTBYIOIIIMMU HAPYIICHUSIMU
penponykTuBHoM dhyHKImu [39—42]. «[IpoctaTmien® ALl»
00JIagaeT aHTUArPeraHTHOM aKTUBHOCTBIO, MIPETSITCTBYET
Pa3BUTHIO TPOMOO3a BEHYJI B peIPOAYKTUBHBIX OpraHax,
OKa3bIBaeT aHTUOKCUIAHTHOE JCHCTBUE, YTO ITOATBEPXKAA-
eTcs yaydlieHrueM (DeHOTUIIa CriepMaToO30MI0B Ha (oHe
JieyeHus B TedeHue 20 nHeit. M3meHeHUs peHOTUIIA CTIep-
MAaTO30MA0B MPHU CYOKIMHUYECKOM BapUKOIIEIe B3alMO-
CBSI3aHBI C YBEJIMYCHUEM YHUCIa IIPOrPeCCUBHO-TTOIBIK-
HBIX (pOpM U yIydIIeHrEM X MOP(OJIOTHH, YTO y3Ke He pa3
noaTBepXKaanoch [43].

3arniouenue
Bapuxkouene siBisieTcst 3a001eBaHUEM, KOTOPOE TT0CTIe
JIMKBMIALIMY MATOJIOTMYECKOro pediokca, Kak v Apyrux

42019

STUOTPOITHBIX (DaKTOPOB, BKJIIOUAsI ITOBPEXKIAIOIIee Neii-
CTBUE OKCHUIATUBHOTO CTpecca, HE MOXET 3aBEePIIMUTHCS
ITOJTHBIM BBI3IOPOBJIEHUEM OOJIBHOTO.

Oo61mume maroMopdosiorndyeckue 0COOEHHOCTH CIiep-
MaTO30MI0B OOJBHBIX C BAPUKOIIE/IEe BHE 3aBUCUMOCTH OT
cTaauu 3a00JIeBaHUS — MOBBIIIICHHOE COAepKaHUe He3pe-
JIOTO XpOMAaTHHA, M30BITOYHAS] OCTaTOYHAS IIMTOILIa3Ma
Ha TOJIOBKE U IIIeliKe CIIepMaTO30MA0B, aHOMAIUS MUTO-
XOHIPUIA.

Wunykuns peHoTUIIa CIepMaTO30MI0B H0JKHA MO/~
YUHSTHCS 3aKOHAM (papMaKOoJIOTMIeCKOT0 COMMPOBOXKICHUS
9TUX TALMEHTOB N0 peaju3allud MX PEeIpOIyKTUBHOM
¢ynkuun. Heobxoaumo yriaybjaeHHOe U3ydyeHUe ImapaMe-
TPOB PENPOAYKTUBHON KOMIIETEHIIMN CTPYKTYPHBIX KOM-
ITOHEHTOB ASKYJISITA.

OmuH U3 BO3MOXKHBIX BAPUAHTOB BEICHUS OOJbHBIX
C CYOKJIIMHUYECKMM BapHuKOIleJIe — MCITOJIb30BaHUE PEK-
TajnbHBIX cynno3utopues «IIpocratuneH® ALl».

Cnenyet u nanee pa3padbaTbIBaTh CTPATETUIO MEIVLINH-
CKOT0 U (papMaKOJIOTHYECKOTO COMMPOBOXICHUS OOJTbHBIX
C BapMKOIIeJe ISl BBISIBICHUSI BCeX BO3ZMOXHOCTE MH-
IYKIMK (hbeHOTHUIIA CTIIEPMATO30MI0B U TTOBBIIICHUS UX pe-
MMPOAYKTUBHOTO MOTEHIIMAJIA.
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OcobenHocmu buoxuMu4eckoro npotpuns ceMeHHoil Hupxrocmu
¥ MYHYUH ¢ uuonamuyeckrum ecnnoguem

IO.B. Ileproga, T.B. Crapnkosa
4Y 00 BO «Meoduyunckuii ynueepcumem “Peasu3s”»; Poccus, 443001 Camapa, ya. Yanaesckas, 227

Konmaxmeot: Tamosna Bradumuposna Cmapukosa stv1591@gmail.com

Ileab uccaedosanus — cpagnums GuoXuMUHecKUue XapaKmepucmuky CeMeHHOU HCUOKOCMU MYWCHUH C ACMeHO- U mepamo300cnepmue
U MYJICUUH ¢ UOUOnamu4eckum 6ecnioouem.

Mamepuaavt u memoowt. 1100 nabarodenuem Haxodunroce 207 nayuenmog é 6ozpacme om 25 0o 45 arem. Onpedeasau yposens odujeco den-
Ka, ar0yMuHa, aAaHUHAMUHOMPAncepassl, ACNapmMamamuHoOmpanchepasvl, camma-2Aymamurmpancepassl 6 cemMeHHol JcudKkocmu
Ha A8MOMAMU4ecKom OUOXUMUHECKOM AHAAU3amope.

Pesyrvmameot. Y ungepmunvHoix MY*CHUH U Y MYAUCHUH ¢ Oecnaoduem HesiCHO20 2eHe3a GblaeaeHbl 0OHOHANPABAeHHble USMeHeHUsl OUOXU-
MUHECK020 NPOQUASL CEMEHHOLL HCUOKOCMU, 6 YACHHOCMU CHUMICEHUE YPOBHS ANbOYMUHA.

Saxatouenue. bBuoxumuveckue XapaKmepucmuku ceMeHHol scudkocmu (ypogeHs 0eaKo8 U (pepmMeHmos) Mo2ym CAYICUMb KOCEEHHbIM
MapKepom Myxuccko2o becnioous.

Karouesvie caoea: uduonamuueckoe 6ecniodue, 6eaxogulii 00meH, gpepmenmol, cCeMeHHAs HCUOKOCMb

Jlas yumuposanus: Ilepsosa I0. B., Cmapuxosa T. B. Ocobennocmu 6uoXumu4eckKo2o npoQuas cCeMeHHol HCUOKOCMU Y MYICHUH ¢ UOUO-
namuyeckum 6ecnnroduem. Andponoeus u eenumanvras xupypeus 2019;20(4):34—S6.

DOI: 10.17650/2070-9781-2019-20-4-34-38

Biochemical profile of seminal fluid in men with idiopathic infertility

Yu. V. Pervova, T.V. Starikova
Medical University “Reaviz”; 227 Chapaevskaya St., Samara 443001, Russia

The study objective is to compare the biochemical characteristics of seminal fluid in men with astheno- and teratozoospermia and in men
with idiopathic infertility.

Materials and methods. We examined 207 patients aged 25 to 45 years. The level of total protein, albumin, alanine aminotransferase, as-
partate aminotransferase, gamma-glutamyl transferase in seminal fluid was determined on an automatic biochemical analyzer.

Results. Similar changes in the biochemical profile of the seminal fluid, in particular, a decrease in the level of albumin, were revealed in in-
fertile men and men with infertility of unclear genesis.

Conclusion. Biochemical characteristics of seminal fluid (level of proteins and enzymes) can serve as an indirect marker of male infertility.

Key words: idiopathic infertility, protein metabolism, enzymes, seminal fluid

For citation: Pervova Yu.V., Starikova T.V. Biochemical profile of seminal fluid in men with idiopathic infertility. Andrologiya i genital’naya
khirurgiya = Andrology and Genital Surgery 2019;20(4):34—8. (In Russ.).

BsepeHue

B nocnenHue HECKOIBKO AECITUIETUI BO BCEM MU PE
OTMEYaeTcsl CHUXeHUue PpepTUAbHOCTU MYXUYUH [1-3].
becrnonue — rinobanbHas mpobJieMa 3apaBOOXpaHEHMUS,
3aTparuBalonias 15 % Bcex nap pernpoayKTUBHOIO BO3pa-
crta. Myxckue (akTophl, BKIIOYas CHUKEHHUE KayecTBa
CIIepMbI, BBISBISIOTCA B 25—60 % ciy4yaeB GecCIuionus.
ITpu aToM okoso 30 % Bcex citydaeB OTHOCST K TaK Ha3bl-
BaeMOMY Mauonarudeckomy oecruroguio [3—6]. Bcemup-
Hasl OpraHu3alys 30paBoOXpaHeHMS IIePeCMOTpeia HOp-
MaTHBHbIE 3HAYEHMS IMapaMETPOB, XapaKTePU3YIOILMX

Ka4yeCTBO CIICPMBI, B TEYCHHUE MOCICIHUX JICT: YMEHBILIVII-
¢S 00BEM SIKYJIATA, KOHIICHTPALIMS CIIEPMaTO30UI0B, X
00l111ee KOJIMYECTBO U I0JISI CIIEPMATO30MI0B C HOPMAJIbHOM
Mopdosorueii. B ¢Bsi3u ¢ aKTyaabHOCTBIO TTPOOJIEMbI YXYI-
IIEHUST PEIPOAYKTUBHOM (DYHKIIMU MY>KUYMH B HACTOSIIIIEEe
BpeMsI TpebyeTcs 6oJiee eTalbHOe n3ydeHre MophodyHK-
LIMOHAJIBHBIX 0COOEHHOCTE CIIEpMATO30MI0B 1 OKPYKa-
fo1Ieii cpensl [7].

M3yyeHue mapaMeTpoB CIIiepMOrpaMMbl — OCHOBHOM
MeTol OO0CJIeIOBAaHMS MYXKYMH IIPM PENpPOAYKTUBHBIX
HapyleHusx. OIHAKO MapaMeTphl CIIEPMOTrPaMMBbI, XOTsI
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M 3HAYUTEIbHO OTINYAIOTCA Y (DEPTUIbHBIX M MH(EPTUIb-
HBIX MYXYMH, MOIYT HE JIaTh IIOJHOIO IIpEICTaBICHUS
00 OIJIOIOTBOPSIONIEH CITIOCOOHOCTH CIIepMaTo301IoB [1].
Posib 6MOXMMHUYECKOT0 MCCIeI0BAHUS CEMEHHOMN XXKUIKO-
CTH SIBHO HEIOOLICHUBAETCS, HO HEPEIKO UMEHHO UCCIIe-
JOBAaHME CEMEHHOM XUAKOCTU CIIOCOOHO BbISIBUTDH IPH-
YUHBI HAPYIIEHUS PEIIPOAYKTUBHOM (DYHKIIUM Y MYKUMH,
a 3HaYUT, 00ECICUUTh PAaHHIOK JUATHOCTUKY, OIIpeae/cHIUE
TAKTUKU Teparuu, a BO3MOXHO, 1 HAMETUTh HOBBIC IIyTH
JedeHus [7—9]. B1ot Bonpoc uzydeH dpparmeHTapHo [10—13],
B CBA3U C YEM aKTyaJlbHbl JAJIbHEUIIUE UCCIENOBAHUS
M TIOUCK MHBIX MPUYMH TaTtocriepMun. PaHee ObLIo T0O-
Ka3aHo, YTO YPOBEHb aclapTaTaMUHOTpaHchepasbl KOp-
peIMpPYET ¢ KOJIMYECTBOM CIIEPMATO30MI0B U JOJIei IIPO-
IPECCUBHO-TIOABIKHBIX (hOPM M MOXET OBbITh UCIIOJIb30BaH
KaK MHIMKATOp TIOBPEXIEHMS KJICTOYHBIX MeMOpaH
npu 3aMmopaxkuBanuu [11, 12, 14].

Ienb uccienoBaHuss — CPABHUTh OMOXMMUYECKUE Xa-
PaKTEPUCTUKN CEMEHHOM XMIKOCTU MYKYMH C acTeHO-
M TEPaTO300CIIEPMUE U MY>KUYMH C MAMOIIATUIECKUM Oec-
IUIOIHMEM.

Mamepuanbl u Memoppbl

INon HabmoneHreM HaxommInch 207 MaleHTOB B BO3-
pacte ot 25 o 45 net. B rpynmy cpaBHeHUsI BKIIIOUEHBI
25 KIMHUYIECKH 300POBBIX MYKUMH; B OCHOBHYIO TPYIIITY —
57 My>XUMH, OOpaTUBIIMXCS 3a TIOMOIIBIO C 1LIEIbIO ONTH-
MU3aIUM PETIPOIYKTUBHOIO 3M0POBbS W IJIAHMPOBAHMUS
netopoxneHus, u 22 BUY-uHbUIIMpoBaHHBIX ITaIlMEHTA,
JKENMAIOIINX UMETh IeTeil. JJaHHbIe HalueHThl IPUHUMAIIN
AHTUPETPOBUPYCHBIC IIpernapaThl 1 UMEIN HEOIlpeaeisi-
e€MYI0 BUpYCHYIO Harpy3ky (40—50 xonuii B mi).

BuoxuMuueckue mnokaszaTreid CEMEHHOM XUIKOCTU
IOCJIe CTaHAAPTHOM ITOATOTOBKY MPOO ONpeIe/IsUId Ha aB-
TOMaTU4YeCKOM OuoxmmumyeckoMm aHanu3arope Cobas In-
tegra 400+ (Roche, CIIIA) ¢ ucmoab30BaHUEM PEaKTUBOB
M KOHTpOJBbHBIX MaTepuanoB Roche. CraTuctuyeckyio
00paboTKY pe3yJIbTaTOB OCYIIECTBIISUIM C UCIIOJIb30BaHM-
eM KoMITblIoTepHBIX TporpaMM MS Office 2007, SPSS 11.5.

CpaBHeHUE KOJMYECTBEHHBIX IIPU3HAKOB ITPOBOIMIIN
¢ nomolblo t-kputepus CrbiogeHTa. Pe3ynbratsl npen-
CTaBJICHHI B BUJE cpefaHel apudmerndeckoit (M), craH-
JapTHOM OIMMOKMU cpenHeit apudmernyeckoit (m). Ilo-
POroBo€ 3HAYCHUE YPOBHS CTATUCTUYECKOM 3HAYMMOCTH
npuHUMaIu paBHbIM 0,05.

Pe3ynbmambl u o6cy:xaeHue

KiroueByio posib B noaaepXaHuu MophohyHKIINO-
HaJIbHOM aKTUBHOCTH CIIEPMATO30MAa UrpaeT OMOXUMU-
YeCKUil Mpoduib CEMEHHOI XUIKOCTH, TaK KaK PeIpo-
OYKTUBHBIE TUCHOYHKIIMU Yy MYXYUH COIPOBOXKIAIOTCS
U3MEHEHUEM OMOXMMHUYECKOTO TOMEOCTa3a.

B uccrnenoBaHue ObLIM BKIIOUEHBI KaK IMAIlUEHTHI
C aCTEHO300CHEePMUEH U TEPATO300CIIEPMUEIA, TaK U Ma-
LIMEHTbl C HOPMO300CIIepMHUEl, B aHAMHE3€ Y KOTOPbIX
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UMEJIUCh CIOHTaHHKIe abopThl. [1pu aHanmn3e MeTadboIM-
YECKUX 0COOEHHOCTENM CEMEHHOM XXUIKOCTU Y UH(MEPTUIIb-
HBIX JOHOPOB U Y MYKUMH C OECIIJIONNEM HESCHOIO TeHe-
3a BBISIBJICHBI CXOXHe H3MeHeHus. [laTosorudeckue
IIPOLIECCHI B MY>KCKOM PEIPOLYKTUBHOMU CUCTEME COITPOBO-
XKIOAIOTCSl M3MEHEHHMEM He TOJIBKO CIiepMaToreHesa,
HO U OEJIKOBOT'O COCTaBa CEMEHHOM KUIKOCTH, BCJICICTBIE
yero HapyuaeTcss GepTUIbLHOCTD (CM. TaOJIUILY).

CeMeHHas XUIKOCTh, SIBISISICH MUKPOOKPY>KEHHEM
CIIEpMAaTO30MI0B, TOJKHA CO3AaBaTh ONITUMAJIbHBIC YCI0-
BMSL [UTSI MIX CYIIIECTBOBAHMS. XapaKTepHO, YTO B CEMEHHOM
KUIKOCTHA B HOPME colepkaHue OejiKa J0CTaTOYHO HU3-
Koe, TIOYTH B 2 pa3a HUXe, 4YeM B I1a3Mme KpoBu. Comep-
JKaHUe aJlbOyMUHAa, 00YCIOBIMBAIOIETO B KPOBU TOHUY-
HOCTh Cpellbl M BBIMOJHSIOIIETO0 MHOXECTBO KU3HEHHO
BaXXHBIX QYHKIIMI, B CEMEHHOM XXUIKOCTHU Mo4yTH B 10 pa3
HUXeE, YeM B TUIa3Me KPOBU. MBI yCTAaHOBWIIM, YTO Y MYXK-
YUH C peNPOAYKTUBHBIMU HAPYIIIEHUSIMU YPOBEHD OeJiKa
B CEMEHHOM XMIKOCTU HUXKE, YEM Y MY>KYMH KOHTPOJIbHOM
rpynmbl. [Tpy cyodepTinbHOCTH HAOMIOOAIOTCS 3HAUYUTE b~
HbIE HapyIIeHHS OEJIKOBOTO COCTaBa CEMEHHOM XKUIKOCTHU:
TUIIMYHO CHIKEHUE YPOBHS aibOymMuHa 10 3,48 r/1. Bol-
SIBJIEH TakKe JTOCTaTOYHO HMU3KUIl YPOBEHb ajlbOyMHHA
Yy MY>XU4MH C UAMONIaTUYecKuM becrutonueM — 3,75 /1 (cM.
TabIuIly). YpoBeHb 00IIero OeJika B IpyIiie 0eCIIOIHBIX
MY>KUYMH U B TPYIIIIE MYKIMH C MIUOIMATHYECKUM OECILIO-
IreM ObUT HIKE, YeM Y 3M0POBBIX TOHOPOB. Bo3MoxxHO,
IS TIOAAE PXKaHUS XKU3HEIEATeIbHOCTH CIIEPMaTO30UI0B
HeoOXOIUM MUTATeNbHBIN cyocTpart. [Tokaszarenu 6eako-
BOT'0 OOMeHa CBUAETEILCTBYIOT O HAPYIIIEHUH aKTUBHOCTHU
criepMaro3ouaoB. TakiM o6pa3om, omnpeaeieHre mokasa-
TeJieil 6eTKOBOTO 0OMEeHA B CEMEHHOM KUIKOCTH TT03BO-
JISIeT MOBBICUTh UH(OPMATUBHOCTD MCCIICIOBAHUS IPUYNH
HapyleHusT GepTUIHLHOCTH.

AKTHUBHOCTb aJlaHMHaMUHOTpaHchepasbl (AAT) u ac-
maptatraMuHoTpaHcdepasbl (ACAT) 3HaYUTETBHO BBIIIE
B IpymIiax MHGEPTUIbHBIX MYXKUUH, YeM B KOHTPOJIbHOM
rpymmne. Bo3amoxHo, ycuneHue mpoayKuuu (hepMEeHTOB
obecreurBaeT CTPYKTYPHYIO LIEJIOCTHOCTD KJIETOK. AKTHB-
HocTb AcAT B ceMeHHOI XXUAKOCTU B 14 pa3 mpeBbIIIaeT
TaKOBYIO B IUTa3Me KPOBU. 3HAUYMTEIHPHO MOBBIIIICHA aK-
TUBHOCTb ATAT, a aKTUBHOCTb raMMa-TJIyTaMuITpaHche-
pa3bl (I'TT) 6onee yem B 200 pa3 BhIlIe, YeM B IUIa3Me
kpoBu. Kak usBectHo, I'T'T ocyiiecTBisieT TpaHCIIOPT
aMUHOKMUCJIOT B CIIepMaTo30uasbl [7, 15], mo3TOMy ITOBBI-
meHue akTuBHOCTH ITT MoxeT CBUIOETEIHCTBOBATH
00 BHEPreTUIECKON PO aMUHOKHUCIIOT B KJIETKaX, YTO IT0-
Ka3aHo B HallleM HCClIeA0BaHNU. Y MHOEPTWIbHBIX MYX-
YUH ¥ Y TAIIMEHTOB ¢ UINONAaTUICCKUM OeCILIONUEM Ha-
Oromaioch CHUXXEHHME 3TOro (hepMeHTa, YTO CIIYKUT
KOCBEHHBIM MapKepoM (DYHKIIMOHATILHOM HECOCTOSITE -
HOCTH CTIEPMATO30MIOB (CM. TAOJMILY).

B rpymmax My>X4rH ¢ peIpOAyKTUBHBIMU HapYIIIEHU -
sIMM, BKJTIOYASI TALIMEHTOB C aCTEHO- U TePaTO300CIIEPMU-
el ¥ KIIMHUYECKH 3[I0POBBIX MYKUMH C UIUOMATUICCKUM
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deGHMMEIIbHdﬂ OUeHKa nokasameneii 6eAK08020 00MeHA 8 CEMEHHOU HCUOKOCMU U NAa3Me KpoBU Y MYMICUUH C ACMEHO- U mepamo3oocnepmueﬁ uy myaxnc-

uuH ¢ uduonamuueckum becnioduem

Comparative evaluation of protein metabolism in seminal fluid and blood plasma in men with astheno- and teratozoospermia and in men with idiopathic infertility

In seminal fluid In blood plasma

Becniox- CraTuctuueckas CrarucTuyeckas
HbIE 3HAYUMOCTDb pa:mmﬁ 3HAYUMOCTDH paMH‘ll/lﬁ
MyKYMHbI MYKYMHbBI mexny rpynmamu  Becruionnbie Y C— MeKIy rpynnaMu
C aCTE€HO- C uauona- MY2KYHAHbBI ¢ ym‘([ma- Konr-
H TepaTo- THYeckmM  KoHt- C aCTEeHO- T“"‘ﬁ:lcmM pobHas
i, 3oocmep- oec- posibHasA M TepaTo300- Gecmiomiem  rpynna
mueii (1) miommem rpymma (3) cnepmueii (1) Q) 16))
)
1-2 1-3 2-3 1-2 1-3 2-3
Bbenok
06, 14,25 14,10 28,35 73,50 75,05 74,70
r/n (11,23—  (11,23—  (15,13— 0,003 <0,001 0,499  (31,90— (43,35—  (61,55— 1,000 0,749 0,757
Total 16,68) 16,68) 39,00) 73,50) 76,00) 80,15)
protein, g/L
ﬁﬁfﬁ‘/n 4,45 4,60 4,80 49,35 4580 42,60
Al (3,48—  (3,75—  (4,13— 0,006 0,210 0,002  (47,40— (32,98— (36,10— 0,157 0,011 0,075
. /L“mm’ 5,53) 5,45) 5,40) 49,35) 46,55) 44.45)
AJlaHnH-
aAMUHO-
nggcg’e}n 71,55 72,57 57,20 12,35 7,25 13,70
gl L O/ (5433~ (45,10— (39,48— 0,585 0,108 0,685  (10,60— (3,68—  (11,08— 0,355 0,568 0,141
anj‘i‘:]‘gf 116,00)  126,08) 110,5) 12,35) 21,55) 23,20)
transferase,
U/L
Acnaprar-
aMHUHO-
nggcgpe}n 305,85 325,35 286,05 16,80 26,55 17,50
g ’ f" (197,60— (137,63— (213,33— 0,726 0,888 0,822  (0,00— (8,70—  (13,53— 1,000 0,855 0,727
a;pif]gf‘e 440,93)  320,74)  412,30) 16,80) 43,73) 21,33)
transferase,
U/L
TamMma-
TJIyTaMuii-
nggcg’e}n 7845,50 10342,45 1085715 100,90 53,90 28,55
1(’} » O/ (5305,30— (7342,42— (8742,45— 0,090 0,001 0,856  (81,00— (32,38— (20,73— 0,157 0,011 0,075
Ammas - 11908,13) 11000,00) 12000,00) 100,90) 291,20)  45,40)
glutamyl
transferase,
U/L

oecruioaueM (puc. 1), HabaOOAIOCh YBEIMYCHNE KOTUJe-
cTBa 00111eTO OeKa MPY HU3KOM KOHIIEHTpaLY criepMa-
TO30MA0B. B KOHTpONBLHOI TpyIIIie ypOBeHb 00IIIEeTo OenKa
BoIIe (28,35 r/m), 4eM y My>XYUH C PEIpPOAYKTUBHBIMU
HapymeHusimu (14,25 r/m).

DyHKIIMOHATIbHAS AKTUBHOCTh CIIEPMATO30MI0B IO/ -
JIEP>KUBAECTCS CEMEHHOM XKUIKOCTBIO, B KOTOPOM COMEpKaT-
cs1 0enKu ¥ (pepMEHTHI, TTO3TOMY YPOBEHD 3TUX META00JIUTOB
B CEMEHHOM XKUIKOCTU MOXET KOCBEHHO CBUIIETEIbCTBOBATD

00 aHAPOreHHOM HACHIILIEHHOCTU OpraHu3Ma U (pyHKIIHO-
HaJIbHOM COCTOSIHUU K€JIE3 MY>KCKOM IMOJIOBOU CUCTEMBI.

ITpu obcneqoBaHUY MYXKUYMH C PENPOIYKTUBHBIMU Ha-
pYLIEHUSIMU (PHUC. 2) HAOIIONAETCS KOPPEJISIUs aKTUBHO-
cti ATAT ¢ KOHLIEHTpalMe CriepMaTo30UI0B. AKTUBHOCTD
AJAT BblllIe B TpyIIe OeCIUIOAHBIX MY>KYMH, OTMEUYaeTCs
BBICOKAsI aKTUBHOCTH IIPY KOHIIEHTPAIIUY CIIEPMATO30MI0B
30—100 mutH/MA. Y MyXYUH C HOPMO30OCIIEpMUEN BbI-
cokast akTuBHOCTb ATAT HabGmogaeTcsl Tpyu KOJIUYECTBE
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Puc. 1. Koppeasyus yposns obweeo 6eaka u KOHYUEHmMpayuu cnepmamo3ou0o8 y MyJNCHut ¢ penpooyKmueHbIMU HapyUeHusMU (a) U MYdHCHUH KOHMPOAbHOU

epynnui (6)

Fig. 1. Correlation of total protein level and sperm concentration in men with reproductive disorders (a) and control group (6)
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Puc. 2. Koppeaayus ypoeus aranunamunompancgepasvl U KOHUESHMPAyuU CREpMamo3oudo8 y MylcuuH ¢ penpooyKmuGHbIMU HAPYWeEHUAMU (a) U MYHCHUH

KOHmMpoAbHOU epynnbi (6)

Fig. 2. Correlation of alanine aminotransferase level and sperm concentration in men with reproductive disorders (a) and control group (6)

crepmaro3ouaoB 60—100 miH/mia. Huskass akTMBHOCTb
(epmMeHTa BbISIBIICHA MPU KOHIICHTPALIUY CIIEPMATO30MI0B

20 MJIH/MJT B 00€UX TpyIIrax.

3aknioyenue

Takum o0pazom, OMOXUMUYECKIE METOIBI TTO3BOJISIIOT
MOJIYYMTh JOMOJTHUTEIbHYIO MHMDOPMALIUIO O COCTOSIHUM
PENpPONYKTUBHOM CUCTEMBI MYXKYMH, YTO HEOOXOAMMO IS

COBEPIIIEHCTBOBAHUSI METOAOB TUArHOCTUKU Oecriionus
U pa3pabOTKKU MaTOreHeTUYECK 000CHOBAHHBIX ITOIX0A0B
K ero kKoppekuuu. Takoe oOciemoBaHue HEOOXOIUMO
IIJIST aHAJIM3a OILTOMOTBOPSIONIEH CIIOCOOHOCTH cIiepMa-
TO30MIIOB, KOTOpasl CUYMTAETCSI OCHOBHBIM KpHUTEPUEM
OLICHKU (hepTUIBHOCTH MYXYMUH. TOJIBbKO KOMILIEKCHAs
OlLICHKA MOJIyYeHHBIX TaHHBIX U UX B3aMMOCBSI3eil IT03BO-
JISIET OLIEHUTh (DePTUIBHOCTD MYXXUKMHBI.
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Mparmenmayua JHK cnepMamo30ufioB y My#4lUH pa3Horo sospacma

C.I11. Xagar!, E.E. Bparuna'-2, E.A. Apudymn?, E.M. Jlazapesa®, T.M. Copokuna', JI.®. Kypuio', B.b. Yepupix"

'OI'BHY «Meduko-eenemuueckuti hayunoii yenmp um. H.II. Bouxoea»; Poccus, 115522 Mockea, ya. Mockeopeuve, 1;
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JBuonoeuueckuii parxysvmem @I'BOY BO «Mockosckuii 2ocydapcmeennblii ynugepcumem um. M. B. Jlomonocosa»;
Poccus 119234 Mockea, Jlenunckue eopwt, 1, cmp. 12;

“DIAOY BO «Poccuiickuii HayuoHanbHbLi uccaedosamensckuii meduyunckuii ynusepcumem um. H. . ITupocosa»
Mun3zdpasa Poccuu; Poccus, 117437 Mockea, ya. Ocmposumsanosa, 1

Konmaxmui: Enusagema Epumosna bpaeuna bragor@mail.ru

Ileas uccaedosanus — onpedeaums codepicanue cnepmamo3oudos ¢ 00Ho- u dgynumeswvimu paspvieamu JIHK 6 obpasuyax sskyiamay na-
YUEHMO08 PA3HBIX 803DACMHBIX 2PYNN.

Mamepuaaot u memoowt. Hccaedosan yposens gppaemenmavyuu JITHK 6 300 o6pazyax ssaxyisma, noayuenHovix om 266 nayuermos ¢ Hapyuie-
Huem gepmunvrocmu. B 1-10 epynny exarouensvt 150 o6pasyoe, noayuennvix om 131 nayuenma monoxce 45 nem (21—44 aem), 6o 2-io epyn-
ny — 150 ob6pasuos, noayuennvix om 135 nayuenmoe cmapuie 45 nrem (45—68 aem). Cpeonuii eozpacm myxucuur cocmaeun 34,8 * 3,9
u 48,6 + 3,1 200a coomeemcmeenno. Koauuecmeo cnepmamosoudog ¢ gppaemenmuposannoii IHK ouyenusanru memoodom gayopecyenm-
HO020 MeueHuss 00HO- u dgyHumeswix paspvieoe JIHK ¢ maszkax saxysama (memodom TUNEL). [osviwennvim cuumanu Koau4ecmeo
cnepmamosoudos ¢ gpaemenmuposannoil IHK >15 %. Cmanoapmuoe cnepmuonocuueckoe uccaedoganue gotnoausiauy 117 u 97 myscuun
1-it u 2-ii epynn coomeemcmeeHHo.

Pezyromamot. Koauuecmeo cnepmamoszoudoe c gppaemenmuposannoii IHK eapvuposano 6 o6pasuyax ssaxyssma om 1,5 do 64,5 %. Cpeo-
Hee Koauuecmeo cnepmamo3zoudos ¢ paspwvieamu IHK ¢ 1-ii epynne (12,0 £ 6,0 %) cmamucmuuecku 3Hauumo Huice, 4em 60 2-ii epynne
(16,1 = 8,3 %, p <0,05). Cpednee koauuecmeo cnepmamo3oudos 6 saxyiame 6 1-ii epynne cmamucmuuecku snauumo 6oavuie (267,0 +
198,7 man), uem 6o 2-ii epynne (201,0 = 162,9 man, p = 0,02).

Saxarouenue. Y myxucuun 6 sospacme cmapuie 45 nem codepacanue cnepmamo3oudog ¢ ppaemenmuposannoi IHK cmamucmuyecku 3na-
YUMo bonvuie, yem y myxcuun moaoxce 45 nem (p <0,05), umo modcem KOCEEHHO C8UAEMeNbCMBOBAMb 0 NOBbLUEHHOM YPOGHE AKMUGHBIX
ghopm Kucaopooa 6 cemeHHOI naasme.

Karoueevie caoea: becnaodue, penpodykyus, gppaemenmayus JIHK cnepmamo3zoudos, 6ospacm

Jlas wumuposanus: Xasm C. 1., bpaeuna E. E., Apughyaun E.A. u dp. Opaemenmayus JJHK cnepmamo3oudos y Myxcuur pazHozo 03pa-
cma. Andponoeus u eenumanvrasn xupypeus 2019;20(4):39—44.

DOI: 10.17650/2070-9781-2019-20-4-39-44

Sperm DNA fragmentation in men of different age

S.Sh. Khayat', E.E. Bragina®?, E.A. Arifulin?, E. M. Lazareva’, T. M. Sorokina’, L.F. Kurilo', V. B. Chernykh* *

IN.P. Bochkov Research Centre for Medical Genetics; 1 Moskvorechye St., Moscow 115522, Russia;
2A.N. Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State University;
Bld. 40, 1 Leninskie Gory, Moscow 119992, Russia;
JFaculty of Biology, Lomonosov Moscow State University; Bld. 12, 1 Leninskie Gory, Moscow 119234, Russia;
“N.1. Pirogov Russian National Research Medical University, Ministry of Health of Russia;
1 Ostrovityanova St., Moscow 117437, Russia

The study objective is to analyze the content of spermatozoa with single and double-stranded DNA breaks in different age groups.

Materials and methods. The level of DNA fragmentation was studied in 300 ejaculate samples obtained from 266 sub- or infertile men.
The group 1 included 150 samples obtained from 131 patients under the age of 45 (21—44 years), the group 2 included 150 samples ob-
tained from 135 patients above the age of 45 (45—68 years). Mean ages were 34.8 = 3.9 and 48.6 + 3.1 years, respectively. The number
of sperm with fragmented DNA was evaluated using the terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) method on
ejaculate smears. The number of spermatozoa with >15 % of fragmented DNA was considered elevated. Standard semen analysis was per-
formed in 117 and 97 men from the groups 1 and 2, respectively.

Results. The number of sperm with fragmented DNA varied in ejaculated samples from 1.5to 64.5 %. Mean number of sperm with DNA breaks
in the group 1 (12.0 £ 6.0 %) was significantly lower than in the group 2 (16.1 = 8.3 %, p <0.05). Mean sperm count in the ejaculate of the group 1
(267.0 = 198.7 million) was significantly higher than in the group 2 (201.0 £ 162.9 million, p = 0.02).
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Conclusion. We revealed that in men over the age of 45 years, the percentage of spermatozoa with DNA fragmentation is higher than in men
under 45 years of age, it may indirectly indicate an increased level of reactive oxygen species in the seminal plasma in older patients.

Key words: male infertility, reproduction, sperm DNA fragmentation, age

For citation: Khayat S.Sh., Bragina E.E., Arifulin E. A. et al. Sperm DNA fragmentation in men of different age. Andrologiya i genital’naya
khirurgiya = Andrology and Genital Surgery 2019;20(4):39—44. (In Russ.).

BsepeHue

B nocnennue mecsatuneTvss B pa3BUTHIX CTpaHaX Ha-
OromaeTcs TeHACHIIUS K TUIAHUPOBAHUIO TETOPOXICHMS
B OoJiee O3MIHME CPOKH, a TAKXKE K HEOMHOKPATHOMY BCTYII-
JICHUIO B OpakK, 4ToO 00YCIOBIMBAET 00Jiee MO3AHEE POKIE-
HUE JeTeil B 3TUX coto3ax. Bece 3To IUKTyeT HeOOXOIMMOCTh
uccaeaoBaHus (paKToOpoB, BAUSIONIMX Ha (PEePTUIBHOCTD
MYXUMH pa3HOro Bo3pacta. MyxcKasl perpoayKTHUBHAs
cHCTeMa 10 Mepe CTapeHUsI IIpeTeprieBaeT HU3NOJIOruIe-
CKH€ U3MEHEHMs, MOpGhOoIoThYecKasl IepecTpoiika MyX-
CKUX TIOJIOBBIX KeJIe3 CBSI3aHa B OCHOBHOM C aTpoduye-
CKMMMU IIpOIIeccaMU;, pa3InIHbIe (paKTOphI MOTYT HapyIllaTh
(byHKI1IMIO SIMYEK U yXyIIIaTh Ka4eCTBO criepMbl. OTpulia-
TEJIbHO BO3ICHCTBYIOT HA MY>KCKYIO PEIIPOAYKTUBHYIO CH-
cTeMy U (haKTophl 00pa3a XKU3HU (ITUTaHue, YIIOTpeOIeHHe
aJIKOToJisl, KypeHue, CTpecc, HeOIaronpusITHbIE 9KOJIOTH-
yeckue GakTopsl, TpodecCUOHATBHBIE BPEIHOCTH).

CriepMHOJIOTUIECKOE UCCIEI0BAHUE OCTAETCS OCHOB-
HBIM METOJOM II€PBOHAYAIBbHON OLICHKU (DepTHIHLHOCTHU
MYXUMH, OTpaxkasi TeKyIllee COCTOSIHUE PeIPOIYKTUBHOM
crcTeMbl naieHTa. CriepMorpaMmma MoOXeT yKa3aTh Ha He-
KOTOphIe (hOpMbI OecTIIoAus (HalmpuMep, a300CIIeEPMUIO),
OJIHAKO 3TO HMCCIIEAOBAaHME HE BCerna MO3BOJISICT aieKBaT-
HO OLIEHUTb (DePTUIHLHOCTL. I3BECTHEI ClTyyan eCTECTBEH-
HOTO 3a4yaTus IPHU TSDKEIOM CTeNEHM IaTO300CIIepMUN
M ciydau 0ecIuIoaus Ipyu HOPMO300CIIEPMUU.

Ha oron0TBopsIIoIIyIo CITOCOOHOCTh CIIEPMAaTO30UI0B
BIMSIET sl (paKTOPOB, B TOM YHCJIEe HAIMYME aHEYILIOM -
I, COCTOSTHME XpOMaTHHA (KOHACHCUPOBAaHHbIN/He3pe-
JIBII1), TIEHETPALIMOHHOM CUCTEMBI (aKpOCOM), CTpOEHHE
KTYTHUKA U KaXKIIOTO M3 €r0 KOMIIOHEHTOB, BUPYCHOE 1 OaK-
TeprajbHOe MH(UIIMPOBAHUE CIIEPMATO30MIa, a TaKXKe
dparmenTarmss JIHK. B cBs3u ¢ 3TM Hapsimy co ctaHAapT-
HBIM CIIEPMMOJIOTMIECKUM HCCICIOBAHUEM B ITOCETHUE
TOJIbI BCE OOJIBIIIEE PaCIIPOCTPaHEHUE TOIyYa0T METOBI,
MO3BOJISIONINE UCCIeA0BaTh (DYHKIIMOHAIBHBIE CBOICTBA
CIIEpMaTO30H1I0B.

®parmenrauus JJHK cnepMaTro3onmos npeacTaBisieT
co6oii pa3peiB 1 nm 2 nuteit JTHK. IMatodusnonoruue-
CKMe MeXaHU3Mbl, BbI3bIBalouue ¢pparmeHtanuio JHK,
He BIIOJIHE SICHBI, HO TIPEIIIOJIaraeTcsl, 4To ee MpUInuHOM
MOTYT OBITh HepenaprpoBaHHbIe noBpexneHus JJHK, me-
(bexThI peMoneMpPOBaHsI XpOMaTHHA, BOZHUKAOIIIME B XO/Ie
cnepmaToreHe3a. [IpyunHamMu (pparMeHTalIMy XpoMaTHHA
CIIEpPMaTO30MI0B B HACTOSIIIEE BPEMSI TAKKE CIMTAIOT arlo-
MTO3 Y OKUCJIUTEIbHBIN CTpecce.

IIpo6neme ¢parmentanuu JHK cnepmaTozonmos
IOCBSIIIEHO OOJIBIIOE KOJIMYECTBO HAYYHBIX MCCJIEIOBa-
HUIi, OJHAKO JaHHbIE O BIMSHMHM BO3pacTa Ha 4acTOTY
paspeiBoB [IHK HeomHO3HAUHBL, YTO OOBSICHSIETCS KaK pa3-
HOPOIHOCTBIO UCCIIEAYEMbIX TPYIII AlMEHTOB, TaK U I'e-
TEPOreHHOCTBIO METOAOB MccienoBaHus. Lleap naHHOrO
HCCIEIOBAHMS — OIPEIC/IUTh COIEPKAaHKE CIIEPMATO30MI0B
¢ onHo- M AByHMUTeBbIMU paspbiBamu JJHK B o0Opasiax
9SIKYJIATa Y NALMEHTOB Pa3HbIX BO3PACTHBIX Ipyrmd. JIJist
3TOTO0 UCIIO0Ib30BaH MPSIMOl METOI ITOACYETA, ITO3BOJIAIO-
LU OIpenessaTh KaK OMHOHUTEBBIC, TaK U JBYHUTEBBIC
pas3puiBbl JJHK.

Mamepuanbl U MEMOJbl

Hccnenosan ypoBeHs ¢pparmenTaumu JTHK B 300 o6pas-
LIax 3SIKYJISITA, ITOJTYYEHHBIX OT 266 MallMEHTOB C HapyILe-
HueM ¢epTrbHOCTU. B 1-10 rpymmy BkimtoueHbI 150 00pa3iios,
noJjTydeHHBIX OT 131 marmeHTa Monoxke 45 net (21—44 ner),
BO 2-10 rpymriy — 150 00pa3ioB, moyrydeHHBIX OT 135 manm-
eHTOoB crapiie 45 et (45—68 net). CpeaHuii Bo3pacT MyK-
4yuH cocTaBui 34,8 + 3,9 1 48,6 £ 3,1 rona COOTBETCTBEHHO.

KomnuecTBo ciepMaTo301I0B ¢ (pparMeHTUPOBAHHOMN
JHK oueHuBanu MeTogoM (IyopecleHTHOTO MEYeHUs
OmHO- 1 IBYHMTeBbIX pa3peiBoB JIHK (terminal deoxy-
nucleotidyl transferase mediated dUTP nick end labeling,
TUNEL) B ma3kax askynsgta. Ma3ku HAaHOCUJIU Ha ajire-
3uBHbIe cTeksia HistoBond (Paul Marienfeld, ITepmanmust)
u obpabarsiBami peareHToM DeadEnd Fluorometric TUNEL
System 1o ripoTokody usrorosutesist (Promega, CILIA). Ipe-
nmapatsl okpawmmBain DAPI (4,6-diamino-2-phenylidole)
(Sigma-Aldrich, CIITIA). 51 mpsIMOTO MOACYETa UCIIONb-
3oBasiM MUKpockomn Axiovert 200V (Carl Zeiss, Iepmanust).
[ToBBILIEHHBIM CYUTAIN KOJIMYECTBO CIIEPMATO30MI0B
¢ dparmentuposanHoit AHK >15 % [1].

CraHaapTHOE CIIEPMMOJIOTMYECKOE UCCIIeI0BaHUE BhI-
MOJIHSUTM COTJIACHO peKoMeHaalusM pykoBoactBa BO3
(2010) [2]. s aHanu3a ObLIM JOCTYITHBI 00Opa31ibl I5KY-
qgTa 117 u 97 My>X4uH 1-i 1 2-i TpyIIT COOTBETCTBEHHO.
CraTUCTUYECKUI aHAIU3 Pa3INUMii MeXKIy rpyITaMy Bbl-
IOJIHSLIM € IIOMOILIbIO t-KpuTepust CTblofAeHTa, IIPUHUMAs
ypoBeHb 3HaunMocTu p <0,05.

Pe3ynbmambi

PacnpeneneHue 06pa3ioB 3SIKYJIITA IO COAECPKAHUIO
criepmato3ouaoB ¢ ¢pparMmeHTUpoBaHHOM JIHK Ob110 01113~
KUM K HopManbHOMYy (puc. 1). Jonsg criepMaTo30ougoB
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Puc. 1. Pacnpedenenue 06pa3yos 33Kyisama no co0epucanuro cnepmamosoudosg ¢ paemenmuposantoii JJTHK

Fig. 1. Semen samples distribution per the level of sperm with fragmented DNA

¢ (pparmenTupoBanHoii JIHK B o6pa3uax askynsta Bapb-
upoBaia oT 1,5 mo 64,5 %. CpenHee 3HaueHHE 3TOIO
nokasarenst B 1-i1 u 2-it rpyrmax coctasmio 12,0 + 6,0
u 16,1 = 8,3 % coorBeTcTBeHHO. CoepKaHue CIIepMaTo-
30u0B ¢ ¢pparmeHTupoBanHoi JIHK B 1-ii rpymme cratuc-
TUYECKH 3HAUMMO HITKe, 4eM Bo 2-11 rpyme (p <0,05) (puc. 2).
CpeaHee KOJMYECTBO CIEPMATO30UIOB B ISKYIISITE
B 1-it 1 2-i1 rpymnmax coctaBuio 267,0 = 198,7 u 201,0 +
162,9 MJIH COOTBETCTBEHHO, IIpUYeM B 1-ii rpymie OHO
OBLIO CTATUCTUYECKU 3HAYMMO OOJIBIIIE, YeM BO 2-i1 TpyIIre
(p =0,02) (puc. 3). CpenHee conepkaHKe IIPOTPECCUBHO-
TOJBIKHBIX CIIEPMATO30MI0B COCTABUIIO B 1-11 1 2-i1 TpyII-
max coorBercTBeHHo 17,5 £ 10,5u 15,3 £ 9,5 % (puc. 4),
CcpelHee COIepXKaHWEe ATUIMYHBIX CIEPMATO30UIOB —
94,9 + 3,91 94,6 = 4,8 %; Mexxny rpyImnaMu He BBISIBJICHbI
CTaTUCTUYECKU 3HaUMMbIe pasnuaus (p >0,05) (puc. 5).

06cyxnenue

IIpobGnema 11eJTOCTHOCTH TeHOMa MYXKCKUX TaMeT aK-
TyaJlbHa JIJI1 AMAarHOCTUKU MYXKCKOTo Oecruionus. B 60b-
LIMHCTBE UCCIIeA0BaHMIi IIOKA3aHO, YTO COAepXKaHUe CIIep-
MaTo30ua0B ¢ (pparmeHTrpoBaHHOM JJHK yBenmuuBaercs
C BO3pacTOM, OJHAKO UMEIOTCS M JaHHbIe 00 OTCYTCTBUM
BIMSIHUSA Bo3pacTa Ha 1ejoctHocTh JIHK. Takum odpaszom,
BOIIPOC O CBSI3M BO3pacTa My>K4MH ¢ ypOBHEM (pparMeHTa-
muu JJHK criepMaTo30110B OKOHUYATEIHLHO HE pellleH, 4To,
B IIEPBYIO 0Yepeb, MOXET OBITh CBA3aHO C 0OCOOEHHOCTSI-
MM BbIOOpOK. KpoMe Toro, pe3yisTaThl pa3HbIX HayYHbIX
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O6pasLpl 3AKynATa
nauumeHToB cTapLie 45 net/
Semen samples of patients
older than 45 years

O6pasLpl 3AKynATa
naymeHToB Mosioxe 45 net/
Semen samples of patients
younger than 45 years

Il O6pasLpl 3AKynATa C NOBbILIEHHbIM YPOBHEM CMEPMATO30MI0B
¢ dparmeHTrpoBaHHo HK / Semen samples with elevated level
of sperm with fragmented DNA
O6pasLbl 3AKynATa C HOPMasibHbIM YPOBHEM CNIepMaTo301A0B
¢ pparmeHTpoBaHHom IHK / Semen samples with normal level
of sperm with fragmented DNA

Puc. 2. O6pasypt 25Ky1ama nayuenmos pasHoeo 803pacma ¢ ppaemeHma-
yueil JIHK cnepmamo3zoudos

Fig. 2. Number of semen samples of patients of different ages with fragmented
DNA in spermatozoa
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Puc. 3. Koauuecmeo cnepmamo3oudos 6 3sKyiame y NAYUEHMOE PAHbIX
603DACMHBIX 2DYNN C HAPYUEHUEM (HepmuUIbHOCMU

Fig. 3. Number of sperm in the ejaculate of patients of different age groups
with sub- or infertility

)
> I I
x3 .
0
£
P
S8 504
I:[""
g9
S
230\040_
S -~
)
3
o 9 E
wﬂ-%s”o
2o
SRS
aQ . .
:mEZO
o ©
o =
=
g3 10
:8
5 2 L L
S a 0
g
5 | |

MauneHTbl cTapLue 45 net /
Patients older than 45 years

MauuneHTbl Monoxe 45 net /
Patients younger than 45 years

Puc. 4. Koauuecmeo npoepeccusHo-noo08uiCHbIX cnepmamo3soudos y nayu-
EHMO8 PA3HBIX BO3PACMHbIX 2PYRN C HAPYUEHUEM (hepmUnbHOCIU

Fig. 4. Percentage of progressive motile sperm in patients of different age
groups with sub- or infertility

UCCJIEOBAHUI CJIOKHO COTTIOCTABUTD BCJIEACTBUE PA3IAYAI
B MeTojax oueHku ¢pparmeHTaunu JHK B MyXckux 1mo-
JIOBBIX KJIETKaX.

B Hacros1ee Bpems pacipocTpaHEHO HECKOJIBKO Me-
TOJIOB, KOTOPBbIE TTO3BOJISIIOT OLIEHUTH 1ienocTHOCcTh JIHK
CIIEPMATO30MI0B. MEeTOIbI 7151 AMAaTHOCTUKU (hparMeHTa-
i JIHK cnepMaTo30uIoB moapas3aensiioTcss Ha psiMble
¥ HeripsiMble. C IMOMOIIBIO MPSIMBIX METOMIOB BBISIBJISTIOTCS
yxke nMmetormecs pa3pbiBbl JJHK, B To Bpemst Kak HeTlpsiMble
METOIIbI ITO3BOJISTIOT OLICHUTD IMMOABEPKEHHOCTD CIIepMaJib-
Hoit [IHK paspriBam nociie BHEITHEro HeO1aronpusTHOTO
BO3IEMCTBUS, HallpuMep nobaBaeHus Kucinot. Hanbomee
MpoKo npumeHsiemble TipsiMbie MeToabl — TUNEL, ko-
TOPBIA OCHOBaH Ha TpsMOM MeueHuu paspbiBoB JJHK
ypUAMHOM, renb-3nekTpodope3 JHK oTneabHbIX KlTeTOK
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Puc. 5. Koauvecmeo amunuunvix cnepmamo3oudos y nAyueHmog pazHvix
603PACMHBIX 2PYNN ¢ HAPYUleHUeM hepmuabHoCmu

Fig. 5. Percentage of abnormal sperm in patients of different age groups with
sub- or infertility

(single cell gel electrophoresis, Takke Ha3bIBaeMblil comet)
U aHaJIM3 CMEILeHU pa3pbIBOB (in situ nick translation as-
say). K Han0Ooee n3BeCTHBIM HEMTPSIMBIM METOIaM OTHOCSIT
MMPOTOYHYIO LIUTOMETPUIO C IPUMEHEHNEM aKPUIUHOBOTO
opamxeBoro (flow cytometric acridine orange assay), Ko-
TOpasi OCHOBaHA HAa METaXpPOMAaTUYECKMX CBOMCTBAX 3TOTO
KpacuTessi, Mo-pa3HoMy (DIIyOpPeCIUPYIOIIEro Ipu CBs-
3bIBAHUM C OJHOHUTEBBIMU ((hJIyOpECLIMPYET KPACHBIM)
100 IBYHUTEBBIMU ((hJIyopecLipyeT 3eJIeHbIM) pa3phiBa-
mu JTHK. HenmpssMbIM MeTOIOM SIBJISIETCS U MICCIIEIOBaHUE
IHUCIIEPCUM XpOMaTHHA CTIIEpMaTO30MI0B (sperm chroma-
tin dispersion test). HecMoTpst Ha pa3nnuust METOAOB OLIEH-
KU HapyIIeHW, BCe OHU HaIIpaBJIeHbI HA TO, YTOOKI OIpe-
JIEJIUTH O0IIIee YHUCIIO CIIEPMATO30UI0B ¢ (DparMeHTaIei
JIHK He3aBuCHMO OT yyacTKa reHOMa, Te 3TO HapyllIeHUe
nmeno mecto [3].

MpbI TOKa3aau, YTo MpU OlLIEHKE YPOBHS (pparMeHTa-
u JIHK B criepmaTozonmax mpsimbiM MetoaoM (TUNEL)
y MY>KUMH cTapiie 45 JeT 1ok CriepMaTo30UIoB C (ppar-
meHTtupoBaHHoit JJHK cratuctnyecku 3HauMMo OOJIbIIIE,
YeM Yy MYKYMH MOJIoXke 45 1eT. DTO MOXKET KOCBEHHO CBU-
JIETeILCTBOBATH O ITOBBIIIEHHOM YPOBHE OKUCIUTEIBHOTO
cTpecca, BOSHMKAIOIIEM IPU HapyIIeHUM OalaHCa MEXITY
KOJIMYECTBOM aKTUBHBIX (POPM KMCJIOpOIa Y KOHILIEHTpa-
M€ aHTUOKCUJAHTOB B CEMEHHOM XUIKOCTH.

C nomoiupio Mmetona TUNEL B psne pabot BeIsIBIeHA
npsiMasi 3aBUCUMOCTb ypoBHs1 pparmeHTauuu JHK ot
Bo3pacTa MYyxX4uH [4—7], 4TO corjacyercsl ¢ JaHHBIMU,
MMOJYYEHHBIMU B HaIlleM MCCIenoBaHUM. JIpyrie aBTOphI
HE BBISIBUIM KOPPEISIUM C LEIOCTHOCTHIO XpOMaTHHA
criepMaTo30uI0B [8, 9].

Hcnonb3ys apyroit 6a30BBIii MeTOH OOHAPYKEHUS
noBpexaeHnii JTHK cnepmaro3onaoB, ocHOBaHHBIN Ha
MeTaxpoMaTUYECKMX CBOMCTBaX aKpUIMHOBOTO OpaHXKe-
BOTO, UCCJIeNOBATEIN YCTAHOBUIN 3aBUCUMOCTh YPOBHSI
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¢dparmenranuu JHK cnepmaTo3ongoB oT Bo3pacTta
[10—12].

IMomo6Hast reHaeHuMs 6ni1a BeissBieHa N.P. Singh 1 co-
aBT., MCITOJIb30BaBIINMU METO/, reJib-31eKTpodopesa JJHK
otaenbHbIX KaeTok [13]. OgHako B padore T.E. Schmid
M COaBT. IIPU MCITOJIb30BAHMU TOT'O XK€ METO/Ia HE BbISIBUIM
BJIMSIHUSI BO3pacTa Ha KOJIMYECTBO IBYHUTEBBIX pa3phIBOB
JHK criepmaTto3zounnos [14].

T. Winkle u coaBT. mpoBes MOI(PUILIMPOBAHHBINA AHAIN3
no Nicoletti [15] (mmocae 006pabOTKK HOAUIOM MPOIHIUS
¢parmenTanuio [JJHK B ciepMaTo3onaax olieHUBAIN METO-
JIOM ITPOTOYHOM LIUTOMETPYI) 1 HE BBISIBIIIM CTATUCTUIECKU
3HAYMMOTO yBeJImueHus ypoBHs (pparmenTanmu JIHK criep-
MaTO30MI0B IT0 Mepe YBEJIMUEHMST BO3pacTa MyKUMH [16].

IMockonbKy mnpouecchl TUPGepeHINPOBKU MOJIOBBIX
KJIETOK B CIIEPMAaTOI€HHOM SIUTEINK IIPOTEKAIOT Helpe-
PBIBHO, IPOLIECC CIIEpMATOreHe3a YsI3BUM Ha MOJIEKYJISIp-
HOM, KJIETOYHOM, TKAHEBOM M OPTaHHOM YPOBHSIX. AKTUBHbIC
GopMBI KUCI0pOaa MOIYT BBI3BIBATh OIIMOKK BO BpeMs
perumkanuu JJHK, TpaHCKpUITIIMY WIK TOCTTPAaHCKPUII-
LIMOHHBIX COOBITUI ((pparMeHTaIMIO, HApYILIeHE KOHIEH-
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caliy XpoMaTuHa, nedeKThl mporamMmuHu3anumn) [17]. Ta-
K1e TIOBPEXICHMSI CBSA3bIBAIOT CO CTAPEHUEM MHOIMX TKAHEIH,
B TOM 4YMCJIe U TKaHei sudek. CBOOOMHOpaauKaabHas
TEOpMS CTAPEHUSI pacCMaTPUBAET 3TOT MPOLIECC KaK pe-
3yJbTaT HakoruieHus moBpexaeHuit JIHK, BbI3BaHHBIX
OKUCIIMTEIbHBIM cTpeccoM. Upe3MepHoe KOJIMYeCTBO aK-
TUBHbBIX (GOPM KHCIOPOAA ¥ CHIKEHHE aHTUOKCHIAHTHOM
CIIOCOOHOCTHU B IIPOLIECCE CTAPEHMSI MOTYT BhI3bIBATH ATlOI-
TO3 Win okuciuTenbHoe nmospexaeHue JJHK [18]. BoisgB-
JIeHa MOJIOXKUTE/IbHAsl Koppesuus Mexy ypoHem H,O,
u ypoBHeM ¢parmeHTanuu JHK cnepmaTto3onnos y ma-
LIMEHTOB ¢ Oecrutoguem [19, 20].

3akniouenue

YV My>X4rH B Bo3pacTe cTapiie 45 JeT KoJIu4ecTBO cIiep-
MaTo30ua0B ¢ (pparmeHTupoBaHHoi JHK cratuctuuyecku
3HaYMMO OOJIbllIe, YeM Yy MYy>XXUYMH B Bo3pacTe A0 45 JeT.
®parmenTauns JHK orpaxkaer HapylleHue LEJTOCTHOCTH
reHOMa CIIEPMAaTO301Aa M MOXKET CIIY>KUTh BaXKHBIM JMar-
HOCTUYECKMM U IIPOTHOCTUYECKHUM KPUTEPUEM OLIEHKU
GepTUIHLHOCTU MYKYUH.
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Endovascular correction of venogenic erectile dystunction
in May-Thurner syndrome (clinical case)

E.A. Povelitsa', A.V. Bystrenkov?, A.M. Shesternya', O.V. Parkhomenko!

'Republican Research Center for Radiation Medicine and Human Ecology; 290 Ilyicha St., Gomel 246000, Republic of Belarus;
2Gomel Regional Clinical Hospital; 5 Bratyev Lizyukovykh St., Gomel 246000, Republic of Belarus

Contact: Eduard Anatolievich Povelitsa povelitsaed@gmail.com

Introduction. Secondary varicose small pelvic veins with the development of chronic venous insufficiency due to obstruction of the magistral
venous vessels, in particular, the left common iliac vein and the right common iliac artery (May— Thurner syndrome), occupy a special place
in the structure of the causes of venogenic erectile dysfunction (ED).

The study objective is to present the clinical case of arteriovenous conflict (May— Thurner syndrome), leading to the development of second-
ary varicose small pelvic veins in men and venogenic ED, as well as modern methods of its verification and endovascular surgical repair.
Clinical case. A clinical case of successful endovascular correction of venogenic ED is presented. The patient is diagnosed with: May—
Thurner syndrome. Pelvic varicose disease C3 (according to CEAP Classification). Condition after endovascular balloon angioplasty and
stenting of the left common iliac vein. Bilateral varicocele. Condition after bilateral varicocelectomy in 2018. Severe venogenic ED (patho-
logical venous drainage, proximal type, International Index of Erectile Function (v. 5) — 12 points; Er3 according to the Unem Scale)
in accordance with the Comprehensive Classification System for Chronic Venous Disorders. On July 24, 2019 endovascular occlusion of the
Santorini’s plexus veins was performed with the installation of occlusion spirals in their lumen according to Gianturco. In order to provide
visualization of the veins in the Santorini’s plexus, given the impossibility of cannulation of the deep vein of the penis, bilateral symmetrical
cannulation of the cavernous bodies of the penis was carried out to perform cavernosophlebography. The left common iliac vein was cathe-
terized according to the Crossover technique. Under phlebography control we ensured that the stent in the common iliac vein passed without
signs of loss of its lumen. The internal pudental vein on the left was selectively catheterized. Hydrophilic guidewire was introduced
through the veins of the periprostatic plexus into the right internal pudental vein. Selective catheterization of the periprostatic venous plexus
was not possible due to pronounced tortuosity, valve flaps of the veins and small diameter of the catheterized veins. It was decided
to pass the guidewire further through the right iliac vein system with access to the inferior vena cava. Further, the guidewire was again trans-
ferred to the left common iliac vein (double crossover). The left common femoral vein was punctured followed by the placement of 5 Fr intro-
ducer sheath according to Seldinger. The guidewire tip was fixed by the loop in the left common iliac vein, then captured and brought out
through the introducer in the left common femoral vein. A catheter Cobral5 Fr was inserted through a crossover guide from the left common
femoral vein into the right internal iliac vein and further into the periostatic venous plexus. Gradually veins of the Santorini’s plexus were
selectively catheterized followed by Gianturco coils embolization.

Conclusion. The first choice surgery for verified proximal type ED is endovascular occlusion of the veins in the Santorini’s plexus
through the deep vein of the penis, which allows to change the hemodynamics in the penis and provide sufficient erection without resorting
to endofalloprosthesis of the penis. Single or double-sided transfemoral access is suggested for patients when access through the deep
vein of the penis is rather challenging or absent.

Key words: May— Thurner syndrome, endovascular occlusion, venogenic erectile dysfunction

For citation: Povelitsa E.A., Bystrenkov A.V., Shesternya A. M., Parkhomenko O.V. Endovascular correction of venogenic erectile dysfunction
in May— Thurner syndrome (clinical case). Andrologiya i genital’naya khirurgiya = Andrology and Genital Surgery 2019;20(4):45—51.

DOI: 10.17650/2070-9781-2019-20-4-45-51

DHI0BACKY/ISPHAS KOPPEKIMS BEHOTeHHOI 3peKTHIbHOM quchynkuun npu cunapome Mes—TepHepa
(KITHHUYECKOe HAOM0eHNe)

D.A. Iloseauua’, A. B. Bvicmpenxos®, A. M. Illecmepua’, O.B. Ilapxomenxo’

ITY «Pecnybaukanckuii HQyMHO-NPAKMUMECK U UeHmp paouayoHHON MeOUUHbL U IK0A0UU HeN08EKa»;
Pecnybauxa Beaapyce, 246000 Tomens, ya. Havuua, 290;
2Tomenvckas obnacmuas Kaunuueckas 6oavHuya; Pecnyoauxa Beaapyce, 246000 Tomens, ya. Bpamvee Jluziokoswix, 5

Bseoernue. Ocoboe mecmo 6 cmpykmype npuuur 8eHo2eHHOU 3pekmuavHoll ducynkuuu (D) sanumaem emopuuroe 6apuKo3Hoe pacuiu -
DeHUe 8eH Man020 Mmasa ¢ pasgumuem XPoHUHeCKoil 6eHO3HOU HedoCmamo4Hocmu 6caedcmeue 00CMpPYKYUU MasucmpanbHbiX GeHO3HbIX
cocydos, 8 uacmHocmu obujeil 1e60i N008300UIHOLL 6eHbl NPasoll 0buell N00e300wHOl apmepuell, ymo Hazvléaemcs cunopomom Mes—
Tepnepa.
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Ileav coobwenus — npedcmagumo KAUHUMECKUL CAYHAL APMEPUOBEHO3HO20 KOHPAUKMA, NPUBOOAUE20 K PA3BUMUI) 8MOPUHHO0 8aPU-
KO3H020 pACUIUPEHUs 6eH MAN020 MA3A Y MYICHUH U 6eHoerHOl D], a makdice onucamos cogpemerHble Memoobl e2o 8epUPUKayuU U 3H00-
BACKYNAPHO20 XUPYPSUHECK020 NeHEHUS.

Kaunuueckoe nabarodenue. Onucar kKauHuveckuil cay4ail ycnewHoi s3H008ackyAapHoil Koppekuuu eenozennoll 3/ y nayuenma c ouaeHo-
30Mm: cundpom Mes—Tepuepa, éapuko3uas 6oae3nb maroeo maza C3 (no MeacdynapooHoii kaaccugukayuu XpoHuveckux 3a001e6aHuUll 6eH
CEAP (Comprehensive Classification System for Chronic Venous Disorders)), cocmosinue nociae 3H008aCKYAAPHOU OAANOHHOU AHSUONAACMUKU
U CMeHmupoBaHus 1e6oil 00ujeil N008300UlHOI 6eHbl, 08YCMOPOHHEee 8apuKoyese, COCOsHIUe Nocie 08YCMOPOHHEl 8apUKOUEAIKMOMUU
(2018 e.), eenocennas I/ maxcenoli cmenenu (namosoeutecKuii 6eHO3HbIU OPeHANC, NPOKCUMANbHBLY MUN, MeNCOYHAPOOHbLI UHOEKC
apekmuavHoil pynxkyuu — 12 6annos; Er3 no wkase FOnema) 6 coomeemcmeuu ¢ Mexcdynapooroti kaaccuguxauueri XpoHu4eckux 3a60-
neeanuil een. 24 urons 2019 e. gbinoanena 3H008acKyAApHas 0KKA03Us geH cnaemenus CaHmopuHu ¢ YyCmaHo8KOoI 8 UX NPoCceem OKKAI0-
dupyrougux cnupaneii Gianturco. C yeavto obecneuenus ausyaiuzayuu et cniemenuss CAaHmMOPUHU, Y4UMbIBAs HEB03MOICHOCMb KAHIONAUUU
2Ay060K Ol 8eHbl N0N08020 YAEHA, OCYUECMEUAU 08YCHIOPOHHION CUMMEMPUYHYIO KAHIAAUUIO KABEPHO3HBIX Med N0A0B020 YAeHA 045 8bl-
noanenus: Kageprosogaeboepagpuu. Ilo memoouxe crossover geden Kamemep 6 negyr 00wyt nodezoounyio éeny. Ilpu ¢greboepagpuu
noomeepoicoena npoxoouMochs cmenma 6 0oueil N008300UHOI 6eHe, OMCYMCMEue NPU3HAK08 cycenus npoceema. CeneKmugHo Kame-
Mepu3uUposana 6HympeHHsAs noa08as éexa cieea. Yepes eHvl nepunpOCMamu4ecKo2o CniemeHus 8 npagyr) GHYmMpeHHI0 NOA0BYI0 8eHY
nposeden eudpoguavhoiii npogooHux. CeneKmUsHo Kamemepusupogams nepunpocmamu4ecKoe 6eHo3Hoe ChiemeHue He y0anioch 88Uy
BbIPANCEHHOL U36UMOCIU. HAAUYUS CMBOPOK KAANAHO08 8eH U MAA020 OUAMempa KamemepusupoeanHoix eex. TIpunsamo peuierue nposec-
mu npo8oOHUK danee no npasoii N00B300UHOI eHe € 8bIXO00M 8 HUICHIOI noAYI0 8eHY. [laree npogodHUK Obin 6HOBb nepesedeH 6 1e6Yio
00wy nodezdounyio éeny (double crossover). [lynkmuposana nesas obujas 6edpennas sena no Ceavouneepy ¢ yCmanHo8Kol UHMpPoObH-
cepa duamempom 5 Fr. [lemaeii ons 3ax6ama npogooHuKa 6 ne6oli obuieil no08300uHOI 6eHe PUKCUPOBAH KOHYUK NPOBOOHUKA, 3AX8A4eH
U 8bl6eder Hapyacy uepe3 UHmMpoovrocep 6 Aesoli obuleil bedpenHoli eere. [1o npoeooHUKY U3 1e60il 0bwell OedpeHHOll 8eHbl 6 NPABYH) GHY-
MPeHHION NO0B300WHYI0 6eHY U danee 8 Nepunpocmamu4eckoe 8eHo3Hoe cniemerue nposedern kamemep Cobra I duamempom 5 Fr. Cenek-
MUBHO NOIMANHO KamemepusUpo8aHvl OCHOBHbIE NYMU 8eHO3HOL YMeuKU U IMO0AU3UPO8aHbl Memaniuueckumu cnuparsmu Gianturco.
Saxarouenue. Onepayueii 6vi60pa nocae eepugpukayuu 6enoeeHHol I npoKcUMAanbHo20 MUNa cHumaemcs IH008ACKYAAPHAS OKKAIO3US
e cnaemenuss Canmopunu vepe3s enyb0Kyio GeHy H0A08020 YAEHA, KOMOPAsl NO36051eM U3MEHUMb 2eMOOUHAMUKY 6 NOA08OM YeHe U 0bec-
neuums 00Cmamo4Hyio apeKyuro, e npudeeas K sndogarronpomesuposanuro. Ilpu 603HUKHOBEHUU MEXHUMECKUX MPYOHOCMeld — NPU Om-
cymemeuu mouku 0ocmyna yepes enyooKyio 6eHy noA08020 4AeHa — NPUMEHSIOM 00HO- UAU 08YCHOPOHHUIL MPaHChemMoparbhblii docmyn.

Karoueevie caoea: cunopom Mes— Tepnepa, 3H008acKyAAPHAS OKKAIO3USL, 6EHO2EHHAS 3PEKMUAbHASL OUCHYHK YU

Jlasa yumuposanus: Iloseauya 3.A., boicmpenkoe A. B., lllecmepna A. M., I[lapxomenko O.B. Dndosackyaapras KoppeKyus 6eHO2eHHOU
apekmuavHoll oucgyrkyuu npu cundpome Mes—Teprepa (kaunuueckoe Hadarodenue). Andponsoeus u eenumanvhasn xupypeus 2019;20(4):
45—-51. (Ha anen.).

Introduction femoral junction). Reported prevalence of MTS ranges from

Venogenic erectile dysfunction (ED) can be also as-
sociated with pelvic varicose disease. Secondary varicose
small pelvic veins with the development of chronic venous
insufficiency due to compression of the main venous vessels,
in particular, the left common iliac vein by the right com-
mon iliac artery, occupy a special place in the structure
of the causes of venogenic ED. This proximal arteriovenous
conflict is recognized in the literature as May—Thurner
syndrome (MTS). Compression of the left common iliac
vein can cause the impaired venous outflow from the left
lower extermity and pelvic organs, which leads to venous
congestion and subsequent development of varicose small
pelvic veins [1-5].

MTS is the leading cause for the development in men
of varicocele, venogenic ED, varicose veins of the saphenous
veins of the penis and left lower extermity, chronic pelvic
and scrotal pain and chronic congestive prostatitis [1, 6].

Such a wide variety of clinical manifestations of MTS
can be explained by close relation between the superficial
and deep venous systems of the androgenital zone through
the communicant veins (scrotal veins, spermatic cord, penis,
veins of the internal iliac venous system and the safeno-

2.71t032.0 % [7-9].

Currently, the main effective approach to treatment for
MTS is endovascular balloon angioplasty of the left com-
mon iliac vein with stent placement in its lumen in the
compression area by the right common iliac artery [1, 3—6].

In the postoperative period in a patient with MTS, af-
ter surgical repair of the arteriovenous conflict and the left
common iliac vein compression, we observe the impro-
vement of venous outflow from the pelvic organs, and
at the same time, the aggravation of venogenic ED symptoms.
It occurs due to the previously developed varicose veins in the
Santorini’s plexus and valve insufficiency of these veins. As
a result, it leads to the development of a pronounced venous
reflux from the penis, so-called proximal venous leak disease,
and in some cases distal venous leak disease, due to the de-
veloped multiple venous anastomoses through vv. obturatoria
with vv. pudenda externa in the safenofemoral junctions [7].

According to the European Association of Urology [10]
and American Urological Association [11] the current first
choice treatment option for venogenic ED is applying
phosphodiesterase type 5 (PDES) inhibitors and endofallo-
prosthesis.
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However, modern topographic and anatomical insight
about the venous system of the penis and pelvic varicose
disease in men allow one to consider alternative methods
of surgical repair of venogenic ED, in particular, endovas-
cular occlusion of veins in the Santorini’s plexus as one
of the stages of the change in penile hemodynamics. And
in the case of pelvic varicose disease progression after endo-
vascular intervention (occlusion of veins in the Santorini’s
plexus) combined with distal-type venous leak of penis, it is
possible to perform combined phlebectomy of vv. pudendae
externae in the area of saphenofemoral junctions on both
sides with obligatory simultaneous circumcision surgery and
ligation of the communicant vein in the area of the sulcus
coronarius of the penis in order to maximize the separation
of the superficial and deep venous systems of the penis [7, 9,
12, 13].

In this regard, the surgical repair of venogenic ED by
performing endovascular occlusion of the veins in the
Santorini’s plexus in order to eliminate venous reflux through
the deep vein of penis is of some practical interest [12].

The study objective is to present the clinical case of ar-
teriovenous conflict (MTS), leading to the development
of secondary varicose small pelvic veins in men and veno-
genic ED, as well as modern methods of its verification and
endovascular surgical repair.

Clinical case

In July 2019, we consulted 30-year-old patient Z. with
complaints of ED over the past few years, which worsened
significantly after endovascular surgery — placement of stent
to the left common iliac vein for MTS. From the anamnesis and
on the basis of the medical documents provided, digital media
with records of previous surgical and diagnostic interventions,
the following was determined.

For an extended period of time, the patient suffered from
constant pain in the lumbosacral spine, radiating to the pelvis,
constant aching pain in the perineum, scrotum, aggravated during
physical activity. In connection with these complaints,
the patient repeatedly consulted neurologist, urologist. Based
on the results of the examination, the patient was diagnosed
with osteochondrosis of the lumbosacral spine, lumbago, and
chronic prostatitis. However, the treatment was ineffective
as the patient reported about above-mentioned complaints.

Over time, on the background of these complaints, the pa-
tient noted a deterioration of erectile function. An erection
arose as usual on stimulation, but then it disappeared soon
at vaginal penetration.

In this regard, in March 2018, the patient consulted a spe-
cialized clinic in Moscow (Russia), where MTS and chronic
syndrome of pelvic venous plethora were detected in the result
of a comprehensive examination, which included ultrasound
duplex scanning of the iliac veins, pelvic veins, scrotum, and
penile vessels. The patient was verified with bilateral varicocele,
venous dilatation of the prostatic plexus during transrectal
ultrasound examination, as well as a significant narrowing
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of the left common iliac vein due to its compression by the right
common iliac artery (fig. 1).

The patient was offered, and then performed, endovascular
balloon angioplasty of the left common iliac vein with sub-
sequent installation of a nitinol stent in its lumen for MTS
(fig. 2, 3).

After some time, the patient underwent bilateral varicocel-
ectomy for varicose veins of the spermatic cord on both sides.
In the postoperative period, the patient noted a significant
improvement: the pain in the scrotum, pelvis and perineum
practically disappeared, however, the patient did not notice an
improvement in erectile function after the surgeries performed.

After 6 months, the patient’s erection started to deteriorate
progressively and there was noted an increase of ED according
to the International Index of Erectile Function (IIEF-5) up
to 12—14 points.

Due to the suspicion of venogenic ED, the patient under-
went dynamic pharmacocavernous phlebography in June 2019
in Moscow (Russia). Based on the analysis of the obtained
images, a significant venous reflux into the veins of the Santo-
rini’s plexus was detected in patient. Varicose veins of the small
pelvis were 5—6 mm.

At dopplerography of the vessels of penis, the blood flow
velocity through the deep vein of the penis was more than
20 cm/s (normal 5—10 cm/s, there were no changes in blood
flow in the arteries of the penis and the peak systolic blood flow
velocity was normal).

Dopplerography also revealed that the deep vein of the pe-
nis in the root area was not of the magistral, but of the finely
branched type of structure, which greatly complicated the im-
plementation of the planned endovascular occlusion of the veins

Fig. 1. Phlebogram of varicose dilated left common iliac vein (red arrow),
bifurcation of the inferior vena cava (blue arrow), unchanged right common
iliac vein (yellow arrow) in a patient with May— Thurner syndrome. The ratio
of the diameters of the right and left common iliac veins 1:2 (photograph
by A.A. Kapto, 2018)
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Fig. 2. Phlebogram, stage of interventional balloon angioplasty of the left
common iliac vein (red arrow) in a patient with May— Thurner syndrome
(phtotograph by A.A. Kapto, 2018)

Fig. 3. Phlebogram, stage of interventional stenting of the left common iliac
vein (red arrow) in a patient with May— Thurner syndrome (phtotograph
by A.A. Kapto, 2018)

in Santorini’s plexus at access (access point) through the deep
vein of the penis.

Subsequently, an attempt to isolate the deep vein of the
penis was unsuccessful due to its branched structure type and,
as a result, endovascular occlusion of varicose veins in the
Santorini’s plexus was not possible.

In July 2019, the patient consulted in the Republican
Research Center for Radiation Medicine and Human Ecology,
Gomel (Republic of Belarus), where, based on review of the provided
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medical records, complaints (the IIEF-5 ED was 10—12 points),
and also taking into account the patient’s unwillingness
to perform endofalloprosthesis and the inefficiency of PDES
inhibitors, the patient was diagnosed with: MTS. Pelvic varicose
disease C3 (according to CEAP Classification, 10). Condition
after endovascular balloon angioplasty and stenting of the left
common iliac vein. Bilateral varicocele. Condition after bilate-
ral varicocelectomy in 2018. Severe venogenic ED (pathological
venous drainage, proximal type, IIEF-5 — 12 points; Er3 accor-
ding to the Unem scale) in accordance with the Comprehensive
Classification System for Chronic Venous Disorders [14].

Taking into account the lack of access through the deep
vein of the penis, the patient was offered an intervention by
right-sided transfemoral access to install occlusion spirals
in the veins in the Santorini’s plexus and, thus, eliminate
proximal venous leak. The surgery was performed on the basis
of the Gomel Regional Clinical Hospital (Republic of Belarus).

X-ray endovascular examination and surgery were performed
on Philips Allura Xper FD20 two-projection angiography system.

FErectile dysfunction was assessed according to the IIEF-5
before and after the surgery.

On July 24, 2019 in X-ray endovascular operating room
under local anesthesia endovascular occlusion of the Santorini’s
plexus veins was performed with the installation of occlusion-
spirals in their lumen according to Gianturco.

In order to provide visualization of the veins in the Santo-
rini’s plexus, given the impossibility of cannulation of the deep
vein of the penis, bilateral symmetrical cannulation of the ca-
vernous bodies of the penis was carried out to perform caver-
nosophlebography with the permanent administration of an
X-ray contrast substance “Tomohexol 350” (Farmak, Ukraine)
at a dilution of 1.3 with 0.9 % NaCl solution (fig. 4).

Fig. 4. Phlebogram, stage of visualization of the Santorini’s plexus (red
arrows) by performing cavernosography in a patient with May— Thurner
syndrome and venogenic erectile dysfunction (photograph by E.A. Povelitsa,
2019)



AHIPOAOI' VL

W TEHUTAABHAS XUPYPT VS

Operative report dated 07/24/2019. The start time of the
surgery is 15.00; the end time of the surgery is 17.45. The right
common femoral vein was punctured followed by the placement
of 5 Fr introducer sheath according to Seldinger. The left
common iliac vein was catheterized according to the crossover
technique. Under phlebography control we ensured that the stent
in the common iliac vein passed without signs of loss of its
lumen. The internal pudental vein on the left was selectively
catheterized. Hydrophilic guidewire (“Radifocus”, Terumo,
Belgium) was introduced through the veins of the periprostatic
plexus into the right internal pudental vein. Localization control
of the guidewire was carried out using cavernosography.
Selective catheterization of the periprostatic venous plexus was
not possible due to pronounced tortuosity, valve flaps of the
veins and small diameter of the catheterized veins. It was
decided to pass the guidewire further through the right iliac
vein system with access to the inferior vena cava. Further,
the guidewire was again transferred to the left common iliac
vein (double crossover). The left common femoral vein was
punctured followed by the placement of 5 Fr introducer sheath
according to Seldinger. The guidewire tip was fixed by the loop
(Cook Medical, Denmark) in the left common iliac vein, then
captured and brought out through the introducer in the left
common femoral vein. A catheter Cobral 5 Fr (Balton, Poland)
was inserted through a crossover guide from the left common
femoral vein into the right internal iliac vein and further
into the periostatic venous plexus. Gradually veins of the
Santorini’s plexus were selectively catheterized followed by
Gianturco coils embolization (fig. 5—7).

Fig. 5. Phlebogram, stage of introduction of the guidewire through transfemoral
access on the right along the “route” — the femoral vein on the right, the external
and common iliac vein on the right, the bifurcation of the inferior vena
cava, the common (with the stent installed) and the internal iliac vein on the left,
the Santorini’s plexus, the internal iliac vein on the right, common iliac
vein on the right, bifurcation of the inferior vena cava, common (with a stent
installed) and external iliac vein on the left with subsequent capture of the guide
loop and leading it out through the left transfemoral access for subsequent
retrograde endovascular catheter insertion and introduction of occlusion spirals
into the Santorini’s venous plexus under the finely branched nature of the
structure of the deep vein of the penis in a patient with May— Thurner syndrome
and venous erectile dysfunction due to the development of proximal venous leak
after elimination of venous obstruction by stenting of common iliac
vein on the left in 2018 (photogragh by E.A. Povelitsa, 2019)
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Fig. 6. Phlebogram, stage of introduction of occlusion spirals (red arrow)
in the Santorini’s plexus in a patient with May— Thurner syndrome and
venogenic erectile dysfunction (photograph by E.A. Povelitsa, 2019)

Fig. 7. Phlebogram, final stage of introduction of 8 occlusion spirals (red
arrow) in the Santorini’s plexus in a patient with May— Thurner syndrome
and venogenic erectile dysfunction (photograph by E.A. Povelitsa, 2019)

The patient was discharged from the hospital in satisfactory
condition the next day after surgery without complications.
After 7 days, the patient experienced spontaneous nocturnal
penile tumescence, of sufficient tension and of sufficient
duration in time, which disappear independently. One month
after the endovascular blocking of the veins in the Santorini’s
plexus, the patient proceeded to a full sexual life satisfied by
surgery outcome without applying PDES inhibitors.

Conclusion

In a patient with MTS, after surgical repair of the
arteriovenous conflict with endovascular balloon angioplasty
and stenting of the left common iliac vein in the post-
operative period, a marked deterioration in erectile function
occurs during the first year, due to the previously developed
varicose veins in the Santorini’s plexus and valve insuffici-
ency of the veins, which contributes to the development
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of venous leak from penis of both proximal and distal types,
and due to multiple venous anastomoses between the pelvic
vein system and saphenofemoral junctions [1, 8].

The first choice surgery for verified proximal type ED
is Kurbatov’s operation — endovascular occlusion of the
veins in the Santorini’s plexus through the deep vein of the
penis, which allows to change the hemodynamics in the
penis and provide sufficient erection without resorting
to endofalloprosthesis of the penis [12].

In the event when it is impossible to catheterize the deep
vein of the penis due to its finely branched type of structure
and associated technical difficulties in visualizing the pelvic
veins for performing an intervention, permanent caverno-
sography by symmetric cannulation of two cavernous bodies
of the penis can be considered as appropriate topographic
imagining technique at installing occlusion spirals.

42019

Single or double-sided transfemoral access is suggested
for patients when access through the deep vein of the penis
is rather challenging or absent.

The installation of occlusion spirals can be performed
successfully both orthogradely and retrogradely through
contralateral transfemoral access under certain conditions
and provided technical equipment.

Previously installed stent in the left common iliac
vein does not affect the technical implementation of the
endovascular occlusion of veins in the Santorini’s plexus.

The presented clinical case demonstrates the possibility
of a stepwise approach in correcting the manifestations
of pelvic varicose veins in men due to arteriovenous fistula
(MTS), as well as the wide possibilities of endovascular
surgery for venogenic ED without resorting to penile endo-
falloprosthesis.
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1leav — npedcmasumo KauHuveckuil cayuaii mynoi mpasmvl MOUWOHKU ¢ MACCUBHbIM PA3MO3JICEHUeM AUUKA, 00CyOUums cospeMeHHble
Memo0bl OUASHOCMUKU U XUDYPUHECK020 NeHeHUs.

Kaunuueckoe nabarodenue. [layuenm 18 nem nocmynun 6 KAUHUKY HO KCMPEHHBIM NOKA3AHUSIM C Hcaao00amu Ha 6oau u yeeruueHue
npasoil noaosuHsl MowoHKU. M3 anamnesa cmano uzeecmuo, ymo 48 4 Hazao nayuenm noay4us mynyr mpasmy mouionku. Ilpu yasmpa-
38YK0BOM UCCAA08AHUU OP2AHO8 MOUIOHKU YCIMAHO08AEHO, YMO 8 NPABOL NOA08UHE MOULOHKU SUMKO YemKOo He JughdepeHyupyemcs, 8 Huic-
HeM Noaoce OMmeuaemcs eUNOIX02eHHbLI CUSHA, 8 DedcuMe YBeMHO020 O0NAePO8CK020 KAPMUPOBAHUS KPOBOMOK OMCYMCmeEyem, Ho npU
0CMOmpe ePXHe20 NOAKCA AUMKA OMMe4aemcst cAadblil KpOBONOMOK, NPUOAMoK Auuka ougdepenyupyemces wacmu4ro. Boisieaeno eema-
mouene. Tloomeepicden duazno3 ywuba opeanos MOUOHKU, MPABMAMUYECK020 NOBPENCOeHUS NPAB020 AUYKA. Buinoanena sxkcmpennas
onepayus: HeKPOMU3UPOBAHHbIE YUACMKU HUNICHE20 NOAKCA AUMKA UCCeHeHbl 00 300P08bIX MKAHell, 8bINOAHEHO NAACMUYeCcKoe YIUBAHUe
8EPXHe20 NOAHCA NPasoeo auuka Kk npudamky. Ilocaeonepayuonnsiii nepuod npomexan 6e3 ocarodicHeruli. boavHoil ésinucan Ha 6-e cymku
nocae onepayuu. Ipu KoHMPOAbHOM YAbMPA3EYKOBOM UCCA008AHUL Hepe3 3 MeC YCIMAHOBAEHO, YMO NPABOe UUKO YMEHbUIEHO 8 PA3MePax,
€20 3XOCMPYKMYpa 00HOPOOHA, NPOCAeIHCUBACMCS KPOBOMOK 6 napenxume suuka. [opmonansHblii cmamyc, ypoeeHs mecmocmepona 8 Kpo-
8U, NAPAMEMPbL IAKYASIMA 8 HOPM.

Saxarouenue. [Ipugsedennoe KauHuueckoe HabaO0eHUe 00KA3bl8aen, 4mo 0p2aHOCOXPAHAUWUE BMeUlamenscmed nPU MacCugHOM pazmo3-
JHCEHUU AUMKA C MUHUMANbHBIM 006EMOM HCUZHECNOCOOHOU MKAHU AUMKA 803MONCHbL, 0OHAKO NPU IMOM Q0AXCHbL YUUMbBIBAMbCS 803PACT
nayuenma u 0agHOCHb MPAGMbL.
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Organ-preserving operation in case of massive testicular rupture
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The objective is to present a clinical case of blunt trauma of the scrotum with a massive testicular crush. The presented nosology, methods
of diagnosis and surgical treatment is highlighted.

Clinical case. Patient, 18 years old, was admitted to the clinic with acute symptoms and complaints of pain and increased size of the right
part of the scrotum. Questioning revealed that 48 hours prior the patient received a blunt injury of the scrotum. Ultrasound of the scrotal or-
gans showed that in the right part of the scrotum testicle is not clearly differentiated, in the lower pole hypoechogenic signal is observed,
no blood flow was evident using the color Doppler mode, but examination of the upper pole showed weak blood flow, the epididymis was
partially differentiated. Hematocele was observed. The diagnosis of injury of the scrotal organs was confirmed, traumatic injury of the right
testicle. Emergency surgery was performed: necrotized areas of the lower pole of the testicle were resected, plastic sealing of the upper pole
of the right testicle to the epididymis was performed. Postoperative period was free of complications. The patient was discharged on day 6
after the surgery. Control ultrasound after 3 months showed that the right testicle was smaller, its echostructure was homogenous, blood flow
in the testicular parenchyma was observed. Hormonal status, blood testosterone levels, ejaculate parameters were normal.

Conclusion. The presented clinical observation confirms that organ-sparing interventions for massive crush injury of the testicle with mini-
mal volume of viable tissue are possible but patient’s age and time after injury should be taken into account.
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Beenexue

TpaBMbl OPraHOB MOLIOHKH COCTaBJISI0T MeHee 1 %
OT BCex cliyyaeB TpaBM. HeBbIcoKasi yacToTa 3TUX IIO-
BPEXACHMI CBSI3aHA C aHATOMUYECKUM PaCIIOI0XEHHU-
€M MOIIIOHKH, ITPOYHOCTHIO OEI0YHOM 000JIOUKHU, a TAKKE
3aIIUTHBIM pedIeKCOM KPeMaCTEPHOM MbIIIIIIbI, KOTO-
past OBICTPO MOAHMMAET IMYKO K IIaXy B MOMEHT, KOraa
MMeeTCs pUCK TpaBMbL. TeM He MeHee TpaBMbl OPraHOB
MOLIOHKHU HECYT CEPbE3HYIO YIPO3Y 310POBbIO, TaK KaK
pa3phIB IMYKaA MOXKET IIPMBECTU K YTpaTe 3TOr0 OpraHa,
YTO CHU3UT (PepTUIBHOCTD, MOXET IIPUBECTU K pa3BU-
TUIO TMIIOTOHAIM3Ma U MOBJIMSITH Ha ICUXOCOLMATIb-
HbIe acIeKThl XXU3HHU. [IoMUMO 3TOro 1u3-3a BHIpabOTKH
aHTHUCIIEpMAJIbHBIX aHTUTE TpaBMa SUYKa IIPUBOIUT
K MMMYHOTeHHOMY O€CIJIOAMIO, YXyIllas KayeCTBO
criepMmul [1].

Haubonee yacTo TpaBMa OpraHoB MOILIOHKHU BCTpe-
YyaeTcs y naleHToB B Bo3pacte oT 16 1o 40 et [2]. BBu-
Iy CBOEro 0OJIbIIOrO COLMAaJbHOrO 3HAaYeHUsI TpaBMa
MOILIOHKY Ha CETOAHAIIHUN IEHb CYAUTAETCI CAMOM aK-
TyaJbHOM Ipo0JIeMoii B 3KCTpeHHol ypouoruu. 1o naH-
HBIM CTaTUCTMKM, UMEHHO TPaBMbl OPraHOB MOLIOHKU
3aHUMAIOT 1-€ MECTO Cpeau BCeX MOBPEeXACHUI MOYEIIO-
JIOBOM CUCTEMBI Y MYXUMH (X 105 cocTaBisieT 35 %).
Tak, A.S. Cass u coaBT. [3] ormeTnaun, 4yto B 98,5 % ciy-
yaeB TyIas TpaBMa MOLIOHKM HOCHUT OIHOCTOPOHHUIA
XapakTep, IIpu 3ToM, 1o naHHbIM J.C. Buckley u coaBT.,
IIpaBoOe SUYKO TPABMUPYETCS 3HAUMTEJIBHO Yallle, 4eM Jie-
BO€, 13-3a €ro PacroJIOXEHHUS [0 OTHOIICHUIO K JJOOKY
¥ BHYTpEeHHE# MoBepXHOCTH Oenpa [2].

dusnyeckKoe HaCUJIUE, CIIOPTUBHBIC TPaBMBI U J10-
POXHO-TPAaHCHOPTHBIE IIPOUCIIECTBUS C YYaCTUEM MO-
TOLIMKJIMCTOB WJIM BEJIOCUNIEAUCTOB CTAHOBSITCS IIPUY M-
HOM TyImbIX TpaBM MoOWIOHKM B 10—15 % cnyuaes.
CornacHo pesynbrataM ucciegoBanus C.K. fposoro
M COABT., JOMUHMPYIOT CIIOPTUBHBIEC 1 OBITOBBIE TPABMBI,
cyMMapHasi J0Jis1 KOTopbix paBHsieTcs:i 74,2 % (37,7
1 36,5 % COOTBETCTBEHHO); J0JISI JOPOXHO-TPAHCIIOPT-
HBIX MpouctiecTBuit — 12,8 %; enie pexe BCTpeyaauch
clly4yad KpUMUHAJIbHBIX U IPOU3BOACTBEHHBIX TPABM —
7,0 1 6,0 % coorBeTcTBeHHO. K peiKuM mpuyrHaM OT-
HOCSIT OTHECTpEJIbHbIC PAaHEHUS, YKYChl, TEPMUUYECKOE
I XMMMYECKOE BO3ICICTBYE B OBITY MJIM Ha IIPOM3BO/I-
CTBe, a TaKXe TPSICKY uiau Bubpanuio [4]. B pekomenga-
uusx EBpomneiickoii acconmaiiuu yposoros (European
Association of Urology, EAU) n AMeprKaHcKoi1 accolma-
uu yposoroB (American Urological Association) yka3zaHo
Ha HeOOXOOMMOCTb CPOYHOM PEBU3UM OPraHOB MOILIOHKH
MPU MMOAO3PEHUH Ha pa3phiB sTMUKa [, 6]. ABTOpUTETHBIE

aBTOPHI ITOAYEPKUBAIOT, YTO paHHEE XM PYPrudecKoe Jie-
yeHue (B Te4eHUe 72 4 ¢ MOMEHTA MOJTyYSHUS TPaBMBbI)
3HAYMMO CHUXKAaeT PUCK Pa3BUTUS OCJOXHEHU [7].
A.S. Cass 11 coaBT. COOOIIAIOT, UYTO YaCTOTA OPXUIKTOMUU
cocTaBiisieT 6 %, eciiu onepaTUBHOE JIe4eHUE ObLIO MPO-
BeJCHO B OJIMXKaiilliee BpeMsl II0C/Ie TPaBMbI, a €CJIU OHO
OBIJI0O OTCPOYEHO, TO 3Ta LIMdpa Bo3pacraet 10 45 % [8].

TpaBMbl MOLIOHKM IOAPAa3[C/IsSIOT Ha IPOHMKa-
IoIIKe, TYIIbIe, AeTJIoOBUpYIolne u TepMuueckue [9]. Ty-
Ible TPaBMbI BCTPEYalOTCs Yallle, B OCHOBHOM BO BpeMsl
MOJIOBOTO KOHTAKTa, CIIOPTUBHBIX UI'P UM B pe3yJIbTaTe
JMOPOXXHO-TPAHCIIOPTHHIX ITpouciiecTBuii [2, 9]. Tymas
TpaBMa SIMYKa IMIPUBOAUT K Pa3phiBYy IMYKa, TeMaTOMe,
reMaroleJie, IepeKpyTy UK IMOBPEXICHUI0 CEMEHHOrO
kaHartuka [10]. IIppuMepHO B MONOBUHE CAy4YaeB IIPU Ty-
MOii TpaBM€ MOLIOHKU AUAaTHOCTUPYIOT pa3phiB SIMUYKA,
IpU JIeYEHU U KOTOPOTO IIPOMEIJIEHUE MOXET IIPUBECTU
K OCJIOXKHEHHUSIM, TPEOYIOLIMM OPXUIKTOMUM.

ITon pa3psIBOM iMUKa MOHUMAIOT MOBpEXAeHUE Oe-
JIOUHOM O0OJIOUKHU C IKCTPY3UEH COmEpPKMMOTO STMYKa
[11]. Pax aBTOpOB yKa3bIBaeT, UTO K pa3pbIBY SIMUKA MTPU-
BOAUT NpuUMeHeHre cuiibl B 50 kT [12].

AMeprKaHcKast accoupanys xupypruu TpasM (The Ame-
rican Association for the Surgery of Trauma) emie B 1996 .
pa3paboTasia KiaccuduKaluio TpaBM OpraHOB MOILIOHKY
C YKa3aHUEM aJITOPUTMOB JICYEHUS B 3aBUCUMOCTHU OT
o0bema U BuIa rmopaxeHusd (tads. 1) [13].

Taomaua 1. Kraccugurxayus mpaem suuka, npedroxcennas Amepuxam-
cKoll accoyuayueli xupypeuu mpaem (adanmuposaro u3 [ 13])

Table 1. Testis injury scale proposed by The American Association

Jfor the Surgery of Trauma (adapted from [13])

Grade

Description

1 KOHTyBI/IFI W remaromMa
Contusion/hematoma

CyOKIMHNYECKOE MOBPEXKICHUE OETOUHOM
II 000J109KH
Subclinical laceration of the tunica albuginea

IMoBpexaeHue 6e104YHO 000JI0YKY C MOTEPEt
I <50 % mapeHXUMBbI STMYKa

Laceration of the tunica albuginea with less than 50 %

parenchymal loss

[loBpexaeHue 6e10UYHOM 000JI0UKH C yTpaTOi
v >50 % mapeHXUMBI

Major laceration of the funica albuginea with >50 %

parenchymal loss

Vv ITonHoe pa3Mo3keHue U OTPHIB SIMYKaA
Total testicular destruction or avulsion
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KoncepBaTuBHas Tepanus Heodxoguma 1ipu | niam
II creneHu NOBPEXAEHUSI, TP 3TOM OTHOCUTEIbHBIMK
MOKa3aHUSIMU K XUPYPIUICCKOMY JICYCHHMIO CUMTAIOTCS
HaJIMYKe reMaroliesie, 00beM KOTOPOTro IMPEeBOCXOINT 00b-
€M MHTAKTHOTO sinuKa 0oJiee 4yeM B 3 pa3a, a TakKe Ha-
Mpsi>KeHHAsI FeMaToMa, BbhI3bIBalolast 00J1eBOM CUHIPOM.
OpraHocoxpaHsoias onepauus Heooxonuma ripu 111 nim
IV cTenenu nmoBpexaeHUH, a mpu V CTeNeHU PEeKOMEH-
IYeTCS YAAIUTh SIMYKO.

BpuraHckas accoruanus Xxupypros-ypoJoros (Brit-
ish Association of Urological Surgeons) B 2018 1. BeIpa6o-
TaJla KOHCEHCYC O JICUEHU U MYXYMH C TPaBMaMHU SIMYKa
(puc. 1) [14].

42019

I1pu neyeHM M MaLMEHTOB C TYIO# TPaBMOI MOIIIOH-
KM KOHCEHCYC o0palllaeT BHUMaH1e Ha ClIeayIolee:

1. Tymast TpaBMa 4acTo ObIBaeT OOHOCTOPOHHEH 1 B OOJIb-
IIMHCTBE CJIy4aeB MOIIACTCSI KOHCEPBAaTMBHOMY Jie-
YEHMUIO.

2. OTcyTcTBUE OTEKa MOIIIOHKY MJIM TeMaTOMBbI He HCKITIO-
YyaeT TpaBMYy SIMYKa.

3. HeoOxonuMo opraHu30BaTh 3KCTPEHHOE YIIBTPa3BY-
KoBoe uccienoBanue (Y3M) MOIIOHKY UISI OLIEHKHU
COCTOSTHUS SIMYKa M COIEPXKUMOIO MOIITOHKH.

4. Hanuuue OOJIBIION TeMaTOMbl MJIM reMaToliesie YKa-
3bIBaeT Ha 3HAYUTEJIbHOE TTOBPEXACHUE IMIKa WU
OIM3IeXAIIUX CTPYKTYD, U PEBU3US PEKOMEHIYETCS

MauyuneHT c TpaBmon anyka / Patient with testicular trauma

« ObecneunTb ageKkBaTHoe 06e360IMBaHNE C yYeTOM MHTEHCUBHOCTM 6onw / Give appropriate analgesia based on pain score

« VickniounTb 1nn neuntb yrpoxatoLume XunsHu Tpasmbl / Rule out or treat life-threatening injuries

« Y6enutbcs, UTo NALMEHT B CTaOUIbBHOM COCTOSIHUM, peaHUMALMOHHbIE MEPONMPUATUA NPoBeAeHbl / Ensure patient is stable and resuscitated
« VickniounTb conyTcTByloLMe yposiornyeckme TpaBmbl / Rule out concurrent urological injuries

« MpoBeCcTN aHTUBMOTNKOTEPANUIO, ECIIN €CTb NPWU3HAKM UHPEKLIMN N KOHTaMUHaLmMK paHbl / Antibiotic therapy if evidence of infection

or contaminated wound

+ BBECTV NPOTUBOCTONGHAUHYIO CbIBOPOTKY MpW HeobxoamumocTtu / Tetanus booster if needed

v

Full blood count, urea and electrolytes, group and save

WccnepoBanua / Investigations

+ O6LWKit aHanM3 KPoBM, BUOXUMUYECKUI aHaNN3 KPOBY, KOarynorpamma, onpegenieHmne rpynnbl Kposw, pesyc-gakropa /

+ DKCnpecc-TeCcT MoYU, aHanus cpeaHen nopumm moun / Urine Dipstick and mid-stream specimen of urine
+ YnbTpa3ByKoBoe nccnefoBaHue MoLwoHKw / Ultrasound of the scrotum

v

Tynasa tpaema / Blunt injury

v v

v

MpoHukalowasn TpaBma / Penetrating injury

v

Manoe nospexpaexue / MaccusHoe nospexaeHue /
Minor injury Major injury

PeB131A opraHoB MOLIOHKM, UCKITIOYasA Cllyyan OYeHb
Masnoro nospexpaeHnsa /

Y

KoHcepBaTtuBHas Tepanus /
Conservative treatment

HeT s¢dekTa B TeueHne 48 u /

Exploratory surgery necessary unless very minor injury

v

PaccmoTpeTb BO3MOXHOCTb HanpaBneHus
B CMeLVann3npoBaHHbIN LEeHTP /
Consider referral to tertiary centre

5

No improvement after 48 h A

y * Y

Y

Xupypruueckoe neyeHue c yyactiiem crneymanuctos /
Proceed to exploratory surgery with appropriate specialist support

MoBTOpHOE ynbTpa3ByKoBOE
nccnenoBaHne MOLLOHKN /
Repeat ultrasound of the scrotum

Discharge with:

Analgesia

Scrotal support
2 week outpatient follow-up

Advise

Puc. 1. Bedenue nayuenmog c mecmukyaapHoi mpagmoii 8 coomgemcmaeuu ¢ pekomenoauusmu bpumanckoii accoyuayuu xupypeog-ypoa0206 (adanmupo-

eano u3 [14])

Fig. 1. Management of patients with testicular injury according to British Association of Urological Surgeons consensus (adapted from [ 14])
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IUTS CTIACeHU SIMYKA U CHUXKEHUS pUCKa MOCJIEeOoTIe-
pPaLIMOHHBIX OCIOKHEHUM.

. Pa3pniB 6enouHoli 000J10YKM, BBISIBICHHBIN B XOmIe

V3MU, yka3bIBaeT Ha pa3phiB IMUKa.

. Eciu 6enounast 06oy104Ka He IMoBpeXKaeHa 110 JaHHBIM

V3U u remaTomMa uMeeT HeOOMBIIIONM pa3Mep, TO PEKO-
MEHIIyeTCsl KOHCepBAaTUBHASI TePaIusi, BKIIOYAIOLIAs
HCIIOJIb30BaHUE CYCIICH30PUSI, IIPOTUBOBOCHAIATEIIb-
HbBIX 11 00€300JIMBAIOIIMX CPEICTB.

. B ciyyae OonplIMx pa3pbIBOB OEJIOYHOM 000JIOYKU

sIMYKa TpeOyeTcs 9KCTPEHHOE OIlepaTMBHOE BMeIlla-
TEJIbCTBO C IIEJIbI0 COXPAaHEHMSI TKAaHU SIMJKa.
KoHcepBaTuBHOE JieueHUE BKIIIOYACT:

. Homenue cycneHsopusi.
. O6e3b0mMBaHMe, BKITIOYas IIpUEM HECTEPOMIHBIX ITPO-

THUBOBOCITIAJIMTCJIBHBIX CPEICTB.

. X0JIog Ha MOIIIOHKY.
. [TocTenbHBI pexkuM B TeueHue 24—48 u.
. AHTHOMOTHUKOTEPpANNIO TIPYU MOAO3PEHUM Ha SIUAU-

JUMUT WIX UHGEKIINIO MOYETIONIOBBIX ITyTE.

. I1pu HeahPeKTUBHOCTH KOHCEpBAaTUBHOM TepaIriy He-

00xonumo oBTopHOE Y3 opraHoB MOIIIOHKHU C J10-
ieporpacdueii.
IMoka3aHus K peBU3UU MOILIOHKM:

. HeomnpeneneHHocts quarHosa.

. Hajmuue KIMHUYECKMX PU3HAKOB TPAaBMBbI SIMYKA.

. Paspymenue 6e1049H0i 000I0UKM.

. Pacmupsioinieecst uiim MacCUBHOE KPOBOTEUCHHUE.

. OTcyTCTBIME KpOBOTOKA IO JaHHBIM Y3 MOIIIOHKM € MC-

T10JIb30BAHMEM LIBETHOI'O NOILUICPOBCKOI'O KAPTUPOBAHMUA.
DTarnsbl OIIEpaTMBHOI'O BMEIIATECJIbCTBA:

. [ToBTOpHast 06paboTKa HEKPOTUUECKUX MU TTOBpE-

XIEHHBIX TKaHEU.

. ObuUIBbHOE OpOILIeHNE, €CIM paHa 3arps3HeHa.
. TimaTenbHast OCTaHOBKA KPOBOTEUCHUS.
. 3aKpbITHE 6EJI0YHOI 000J0UYKM PacCaChIBAIOIIUMUCST

IBaMU (HUTBIO TOMIIUHOM 4/0 13 MOJUTITaKTUHA).

. Ecnu xxu3HecrnocoOHOCTh IMYKa He oIpeaeaeHa, ero

3aBOPAYMBAIOT B IIPONUTAHHYIO (DU3UOIOTMYECKUM
PacTBOPOM MapJllo Ha 5 MUH IS yIyYILEHUsI KPOBO-
Toka. ITocie aToro cineayet paccedyb OEJIOYHYIO 000-
JI04Ky. MIHTEHCHMBHOE MCTeUYE€HHE KPAaCHOI KpPOBU
CBMIETEILCTBYET 00 aeKBaTHOM KpOBOTOKe. McTeue-
HME TEMHOM >KUIKOCTH CBUAETEILCTBYET 00 MH(apKTe
SIMYKa U HEOOXOMUMOCTH OPXUIKTOMUU.

. Ecnu a1yKo pa3opBaHo, yIaISI0T HEXU3HECTIOCOOHbIE

WJIY OKCTPYIUPOBAHHBIE CEMEHHBIC KaHATBIIBI.

. Ecim IIEPBUYHOC YIIMBAHHUEC dAMWYKa HEBO3MOXKHO,

HE00XOIMMO MTPUKPHITH 00JIbIINE e(EeKTh yIaCTKOM
BJIATAJIMIIHON 000JIOYKH.

. B KoH1Ie oniepalum ciieayeT OCTaBUTh APEHaX.
. YmuBaHue 000JI0YeK SMYKa U KOXU MOILIOHKU TTPO-

BOJISIT, UCTIOJIB3Ys1 PACCACHIBAIOIIUECS IIIBbI (HUTHIO U3
MOJUMIAKTUHA TOIIIHON 3/0 mist 000J04YeK U TOJI-
murHoM 4/0 11 KoxXn).
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AMOynaTopHoe HabJoaeH1E:
1. [TaumeHT DoKeH ObITH OCMOTPEH Yepe3 1—2 Hep.
2. OxupmaeTcst yMeHbIIeHVE BIPaXKEeHHOCTU OTEKa ST~

Ka B TeueHue 4 HeJl IoCjIe TPaBMBI.

IToBTOopHOE Y 3U MOIIOHKM HEOOXOTUMO JIJIsI pEeIIeHU S
BOITPOCA O JAJIbHEUIIENA TAKTUKE JICUEHU I [IPU HATIUY U U
MMaTOJIOTHH T10 TaHHBIM ITOBTOPHOTO OCMOTpa. B pyko-
BoactBe Poccuiickoro obiecTBa yposoros (2018) peko-
MEHJIOBaHO B OJTvzKaliIee BpeMsl II0CJIe ITOJIyYeHU S TPABMbI
sINYKa BHITIOJIHUTD ONIepaTUBHOE BMEIIATEIbCTBO B 00b-
eMe MepBUYHOI XUPYpPrudeckoii 00padoTKM U 3aKPhITUS
nedekra 6e0uHOM 0007109KH. [ToKazaHU K OpXUIKTO-
MUU HEe OTOBOpPEHHI [15].

B pexomenpauusax EAU (2018) mpobaema paccMaTpu-
BaeTcs B obmiem Bune. MHeHue EAU cormoctaBuMo ¢ MHe-
Huem Poccuiickoro oOliecTBa ypoJIOrOB KacaTeJIbHO
OepeKHOIro OTHOIIEH U K OpraHaM MOIIOHKH [16].

IIpencraBisieM KJIMHUYECKUI CIIy4Yaii TYIIOM TpaBMBbI
MOIIIOHKY C MACCUBHBIM Pa3MO3XEHHMEM SIMUKa.

Knunuyeckoe nabniopenue

Ilayuenm III., 18 nem, nocmynua 6 kaunuky um. Ilempa
Beaukoeo Cesepo-3anadnoeo eocyoapcmeenHoeo MeOUyUHCKO-
20 ynusepcumema um. U.U. Meunukosa 11.01.2019 no skc-
MPEHHBIM NOKA3AHUAM C Jcanrodamu Ha 004U U yeeauueHue
npasoii noA08uUHbl MOWOHKY. M3 anamuesa 3ab6o1eeanus cma-
10 uzeecmo, umo 08.01.2019 nayuenm noayuun mynyio mpae-
MY MOWIOHKU, K020a nepene3an 4epe3 3a60p U NOCKOAb3HYACS,
uepes 48 4 6 63U ¢ HeahheKMuUBHOCMbIO NPUMEHSEMbIX Ca-
MOCMOSIMEAbHO NPEnapamos (AHabeemuKo8, CHA3MOAUMUK08)
u ycuneruem boell, nosblueHUeM MeMNEpamypbl mead 8bl364.1
CKOPYIO NOMOULD U OblA 0OCMABAEH 8 KAUHUKY.

Anamnes wcusznu. Poc u paseueancs npasuavo é coom-
eemcmeuu ¢ eozpacmom. He scenam. llemeii ne umeem. Ilpu
ocmMompe o0ujee pusuHeckoe COCMosiHUe Y0081emeopUmenbHoe.
Adexeamen. Temnepamypa mena 37,5 C. Xueom msekuil,
Oe300ne3Hennblil npu nasvnayuu. Moyeucnyckanue camocmo-
samenvHoe, 6e3bone3nerHoe. [Ipu ocmompe HAPYICHBIX HONOBBIX
0p2aH08 YCMAHOBAEHO, YIMO OHU PA3GUMbL N0 MYICCKOMY muny,
npasas NOA0BUHA MOWOHKU YEEAUHEHA 8 PA3MePax, Kodca Mo-
WOHKU omeyHa u eunepemuposana. Tlpu nasvhayuu ommeya-
emcs peskas 004e3HEHHOCb 8 NPasoli NOAOBUHE MOUOHKU,
au4Ko u npudamok He ouggepenuupyromes. Ipu narvhayuu
18011 N0A0BUHb! MOULOHKU OMMEHEHO, YMO SUYKO U NPUOAMOK
be3 ocobeHHocmeil, HOpMANbHbIX pazmepos. IIposedero Kom-
naexcHoe o6caedoganue. Pe3ynbmam KAUHUKO-OUOXUMUYECKO-
20 aHaausa Kposu: yposeHv eemoenobuna — 118 e/a, uucno
apumpouumos — 3,7 % 10/, uucno neiixouyumos — 11,7 < 10°/x,
codepacanue Ouaupyouna — 12 mmonv/n, KpeamunuHa —
89 mKmonv/n, mouegunvl — 7,9 Mmons/n. Obwuil anasus movu
6 npedenax HOpMbl.

Boinoaneno Y3H opearnoe mouwionku: 6 npasoii oaosuHe
MOUIOHKU AUMKO 4emKO He Oup@epeHyupyemcs, 8 HUNCHEM
noAKOCe OMMeHeH 2UN0IX0LEHHbII CUCHAN, 8 PedlcUMe YGEeMHO-
20 00NAEPOBCKOO KAPMUPOBAHUSL KPOBOMOK OMCYMCMEYem,
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Puc. 2. Yavmpaseykosoe uccredoganue npagoeo auvKa: 2emepo2entas X0CmpyKmypa ¢ HepoGHuIM KOHMYPOM U Oeghekmom 6eaouHol 060404KU HUICHE20
nOAICA AUMKA, OKPYICCHHAS 2UNOIX02EHHOU MEAKOOUCNEPCHOI 836eCbio (cemamouene)

Fig. 2. Ultrasound of the right testicle: heterogenous ultrastructure with uneven outline and defect in the tunica albuginea of the lower pole of the testicle
surrounded by hypoechogenic fine suspension (hematocele)

Puc. 3. Imanwvi xupypeuueckoeo sevenus pasmosdicenus AUMKA: a — 8u0 MOUIOHKU 00 onepayuu; 6 — evl0enena 61a2aAUuHas 000104Ka AUKA, 2eMamoyene;
8 — pacceyenue 61a2arUUHOL 000104KU AUMKA; @ — PA3MO3JICEHUE HUICHE20 NOAICA AUMKA; 0 — GUO AUYKA NOCAE UCCeUeHUs HeKPOMU3UPOBAHHbIX MKAHell;
e — yuwuganue 6ea04HOl 00010YKU AUYKA; HC, 3 — GUO AUMKA NOCAE NAACIUKU; U — 8UO NOCAEONEPAYUOHHOI PAHbL, OPEHANC 8 HUNCHEM Yeny PaHbl, K — 8Ud
MowoHKU Yepe3 3 mec nocae onepayuu

Fig. 3. Stages of surgical treatment of crush injury of the testicle: a — scrotum prior to surgery; 6 — isolation of the tunica vaginalis of the testicle, hematocele; 6 —
dissection of the tunica vaginalis of the testicle; e — crush injury of the lower pole of the testicle; 0 — testicle afier resection of necrotized tissue; e — sealing of the tunica
albuginea of the testicle; xc, 3 — testicle after plastic surgery; u — postoperative wound, drainage in the lower corner of the wound; k — scrotum 3 months after surgery
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OOHApPYJICEHO eeMmamoyene; NPpU OCMOMpe epXHe20 NOACA
AUMKQ 8 pedcume UYgemHoeo 00NAepOBCK020 KapmupoeaHus
8bls16/16H HEKOMOPbLIL KPOBOMOK, NpuUdamok suuka ouggeper-
yupyemcs 4acmu4to (puc. 2).

Ilo pesyromamam Y3HU opearoe mowionku noomeepicoer
OJuaeHo3: yuub opeanos MOWOHKY, mpasMamu4ecKoe nogpe-
JcoeHue npagoeo AU4Ka (cm. puc. 2).

Ilo pezyavmamam o6caedoganus peuieHo 8blNOAHUMD
IKCMPEHHYI0 PeBU3UI0 0PeAHO8 MOUWOHKU chpasa (puc. 3).
11.01.2019 nod eéHympueeHHbiM HAPKO30M HOCAe 00pabomKu
ONEPAYUOHHO20 NOSL 8bINOAHEH PA3PE3 8 NPABOI NOA0BUHE MO-
wonku. Kojca npasoii nonosunb MOWOHKY eunepemMuposana,
omeuna. O00A04KU NPABOEO AUUKA PACCEKAU 00 6AAANUUHOT.
Suuko evieuxHyau 6 pary. Bekpwiau napuemanvHuiii AUCMOK
erazanuuHoil 000104KU npaeoeo suuka. Iloayueno oxono 70 ma
Kposu co ceycmkamu (eemamouene). Tlpu ocmompe eusyaiu-
3UPOBAH paA3pbie OeA0UHOL 000A04KU U PA3MO3JCEHUE NPABO2O
auuka 0o eepxmeeo noamoca. Hexpomusuposannvie yuacmiu
HUdICHe20 noatoca uccekau do 30opoevix mianeii. Ilpudamok
SAUYKA HANPAXCEH, eunepemMuposan. Buinoanuau naacmuyeckoe
YUulueaHue eepxreeo noaoca npasoeo auuka k npudamky. Ocy-
ujecmeunu OCMaHo8Ky KpogomeueHus. SAuuko noepysuu 6 mo-
UIOHKY, 8 NPABOI NOA0BUHE MOUWOHKU OCIABUAU NOAYOPEHAIC.
Hanoxcuau wevt Ha pany nocaoiiHo, npoeeau myanem patol,
HAAOMNCUAU ACENMUYECKYI0 N0B3KY. YOaneHHble npenapamol
(pasmosdiceHHble MKAHU NPAB020 AUYKA) OMNPABUAU HA NAMO-
eucmonoeutecKoe uccaedosanue.

Tlocaeonepayuonnblii nepuod npomexan 6e3 0CA0HCHEHUH.
KoumponvHble kauHuko-0uoXumMuteckue aHaiu3bl Kpogu u mMo-
uy neped 8bINUCKOI Obiau 6e3 omkaoneHui. boabHoil evinucan
Ha 6-e cymKu nocae onepayuu.

Pesyavmamur namoeucmonoeuteckoeo uccaedoeanus (om
21.01.2019): 6 mkaHu suuka KpynHsie ceedicue KpoSoUsNUsHUS,
o4aeu HeKpo3a KaHAAbYes U UHMePCMULULS Mecmamu co cAaboil

Puc. 4. Pezyasbmamu: namoeucmonoeuueckoeo uccaedoganus om 21.01.2019:
a — u36UMble CeMEeHHbIe KAHAAbYbL; O — KPOBOUBAUSHUS, 8 — PbIXAdsl 600K~
HUCMAsi COeOUHUMENbHAS MKAHb ¢ 60cnaaumensroll ungussmpayuei. Okpa-
cKa 2eMamoKcuAuHoM u 303unom. 100

Fig. 4. Results of pathohistological examination performed on 21.01.2019:
a — convoluted seminiferous tubules; 6 — hematomas; 6 — loose areolar
connective tissue with inflammatory infiltration. Hematoxylin and eosin
staining. x 100

42019

Puc. 5. Vavmpaszeykosoe uccredosanue npagoeo suuka yepe3 3 mec nocie
onepayuu: a — IXOCMpPyKmypa auuka, 6 — yeemtoe 00nAeposcKoe Kapmu-
posanue

Fig. 5. Ultrasound examination of the right testicle 3 months after the surgery:
a — echostructure of the testicle; 6 — color Doppler mapping

HellmpouavHoll UHGUABMpPayUell, 8 UHMEePCMULUU OmeK
U Meaxue ouaeu HeiimpoghuavHo uHgursmpavuu (puc. 4).

IIpu koHmpoavHoM 00caedosaHuu Hepe3 3 Mec 8bINOAHEHO
Y3U opeanoe mowonku. Ilpasoe suuko ymeHbuieHo 8 pazmepax,
IXOCMPYKMYpa 00HOPOOHASL, NPU UBEMHOM OONAEPOBCKOM Kap-
MUPOBAHUL NPOCAEIHCUBACICS KPOBOMOK 6 NapeHxXume au4Ka,
NpUOamoK HeCKOoAbKO y8eauyeH, neoe suuko be3 ocobeHHocmell
(puc. 5).

Yposenvs mecmocmepona 6 kposu naxooduacs é npedenax
pehepencHbIX 3HaUeHUIl, napamempbl IIKYAAMA He UMeaU Om-
KAOHEHULl 0m HOPMbl.

3aknioueHue

[IpuBeneHHOE KIMHUYECKOE HAOMIOAEHME TOKA3bI-
BaeT, YTO TpaBMa HAPYKHBIX MOJOBBIX OPTaHOB KaK HO-
30JI0TUS HE TEPsIET CBOCH aKTYyaJlbHOCTHU B CBSI3U C TO-
SIBJICHUEM HOBBIX CJIy4YaeB, MPUBOISIINX K CEPbEe3HBIM
ocioxHeHusiM. CBOeBpeMEHHBI U ITpaBUIbHBII BEIOOD
METOMOB JMAaTHOCTUKH 1 JICUEHM I yMEHbIIIaeT PUCK pa3-
BUTHUS OCJIOXKHEHUI U BTOPUYHBIX U3MeHeHuit. [1pu aTom
cOop MompoOHOTO aHaMHe3a U OCMOTP MMEIOT IIepBO-
CTeINeHHOe 3HaYeHUE 1 TTO3BOISIIOT YCTAHOBUTH TOYHBI i
nuarHo3s, a Y3U ¢ uBeTHBIM AOIJIEPOBCKUM KapTUPOBa-
HHEM JaeT JOCTOBEPHbIC JaHHBIE O HAJIMUYMU pa3pbiBa Oe-
JIOYHOIT 000JI0YKH 1 MOXKET UCTIOIb30BaTHCSI KaK OCHOBHOM
METOJI JMarHOCTUKH, a TP KOHTPOJIBHOM UCCJIeIOBaHU U
HaJInuKMe KPOBOTOKA CBUIETEIbCTBYET O XKM3HECIIOCO0-
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HOCTHM COXpaHEHHO# mapeHXuMbl. OmucaHHOe HaMu coOHoit TKaHu sudka (IV creneHu nmo kinaccubukanuu
KJIMHWYECKOe HaOJIIoJeHUe J0Ka3bIBaeT, YTO OpPraHo- AMEpUKAHCKON accourallii XUPYPruy TpaBM) BO3MOX-
COXPaHSIIOIIE BMEIIATEIbCTBA IIPYM MACCUBHOM Pa3MO3-  HbI, OIHAKO IIPYU UX INIAHUPOBAHUU CJIEAYET yUUTHIBATh
KEHUM SIMYKa ¢ MUHUMaJIbHBIM 00bEMOM XM3HECIIO- BO3PacT MAllMEHTa U JaBHOCTh TPABMBI.
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NioboBu MepoposHe Kypuno - 80 nem!

Tiobosb DepnopoBHa Kypuno — Begy-
LLMiA CNeumanmcT B 06nacTy penpoayKTmBe-
HOIA MeJMLMHbI 11 TEHETUKI, SMOproorn
1 rameToreHe3a yenoBeKa i apyrux mie-
KOMUTAIOLLMX, @ TaKXe BMOITUKM, OCHO-
BaTesnb NabopaTopuy reHeTKN HapyLue-
HUit penpogykumn Meauko-reHeTyeckoro
HayyHoro LeHTpa um. H.T. boukosa.

bonee yem 3a 60 net HayuHoii pabo-
Tbl 1 25 neT pyKoBoACTBa nabopatopueit
N.0. Kypuno BHecna Becomblit BKNaa
B POCCUIICKYIO M MUPOBYI0 HayKy. /llo60Bb
(enopoBHa BnepBble UCCNeA0BaNa Xpo-
HOMOTMIO W [AWHAMUKY rameToreHesa
MJIeKOnuTaloLL X, pa3paboTana HayuHble
NPUHLNNDI N KPUTEPUN OLLEHKN KOnnye-
CTBEHHOr0 TeCTMPOBAHMUA rameTo- I ro-
HaZ0TOKCMUeCKoro 3G dekTa noBpexaa-
fowux (akTopoB Ha MOMOBble KNeTKM
B NpoLecce UX pa3BUTUA in vivo n in vitro,
U3yymuna posib XpOMOCOMHBIX W FEHHbIX
MyTaLuil B HapyLLEHNM pa3BUTUA U GYHK-
LIMOHNPOBAHMA OPraHOB PenpoayKTUB-
HOWN CUCTEMDbI.

NeatensHoctb npod. .. Kypuno
HEepa3pbIBHO CBA3aHa C TYECKUMM 1 Npa-
BOBbIMI BOMPOCAMI OMOMEANLIMHCKIX

8 HoaGpa 2019 r. ucnonHunoch 80 nem
3acNnyHeHHOMy feAMento Hayku P,
akapemury PAEH, nokmopy
Guonoruyeckux Hayx, npodpeccopy
JioGosu MepopoBHe Kypuno

TeXHONOTNIA: OHa IKCNepT paboueii rpynnbl
no 3alyute 3M6pUOHa 1 NNOAA YenoBeka
PykoBogsLLero komuTeTa no 6uosuke Co-
BeTa EBponbl, 0A1H 13 aBTOPOB deaepanb-
HblX 3aKOHOB «0 BpemMeHHOM 3anpeTe
KNOHMpPOBaHUA yesnoBeka», <06 ocHoBax
0XpaHbl 340p0OBbA rpaxaaH B Poccuickoii
Oepepauuu».

MuorouncnenHble 3acyru J1.0. Ky-
puno nepes OTeYeCTBEHHOW W MMPOBOIA
HayKoil 0TMeyeHbl Mefanamn «BeTepaH
Tpyaa» (1990), «B namatb 850-netua
Mocksbi» (1997); cepebpaHoii Meaanbio
um. I1.11. NaBnoBa «3a passuTie Meauuu-
Hbl 11 34paBooxpaHeHusa» (2001); noueTHoll
meganbto um. N.1. Meunnkosa «3a npa-
KTUYeCKMil BKNaA B YKpeniewue 3p0-
poBbA Hauum» (2009), mepanbto um. pe-
ropa Mengena EBponelickoii akafemmn
eCTeCTBEHHbIX HayK (2014).

J1.0. Kypuno — co3aatenb Lienoii Ha-
YUHOIA LLKONbI: MO ee PyKOBOACTBOM 3a-
LNLLEHbI 4 JOKTOPCKUX U 27 KaHAUAATCKIX
Anccepraunii. OHa astop 6onee 500 ny6nu-
Kawuit 1 3 NaTeHToB, BeZET HaYUHYIo U ne-
Jiaroruyeckylo paboty, akTUBHO yyacTByeT
B MOArOTOBKE MeANLMHCKMX KaZpoB, YuTas
NeKLWn AN Bpayeil, OpANHATOPOB, acnu-
PaHTOB 11 CTYAEHTOB, pe3ynbTaTbl ee uc-
(N1efl0BaHN  BKIIOYEHbI B POCCUACKME
PYKOBOACTBA MO LMTONOIUM, FUCTONOMM
1 3Mbpuonorum.

N1.0. Kypuno — npu3HaHHbIi aBTo-
puTET ANA KONJEr, YUeHNKOB U YNeHoB
(emMbM.

Konnektue nabopaTopum reHeTMKN HapylleHunii penpoaykumn Meauko-reHeTMyeckoro Hay4Horo uentpa uM. H.M. BoykoBa
M pepakuUoHHas Konnerus XXypHana ot Bcero ceppua nosapasnsior Jlio6osb ®enoposHy ¢ iobuneem,
XXEeNaloT eil Kpenkoro 340poBbs, CY4aCTbs, HOBbIX CBEPLUEHUI, YCNEeXoB U Giaronosiyums, ObITb TaKoW Xe 00asaTeNIbHOW,
XWU3HEepPasoCTHOW, 3HEePruYHON, UCNbITHIBAIOLLEI HeyracaeMyio TAry K 3HaHusim!

wmypHana
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Cnucok cmameii, ony6nuxkoBanHbIX B 2019 ropy

Ne 1-2019

bepanyesckuii B.b., BepauueBckuii b.A.
PutM MovencnyckaHust: GpU3UOJIOTMUECKKME BApUALIMK, KIMHUYECKUE OCOOEHHOCTH. AHIPOJIOTHS U TeHUTATTbHAs
xupyprust 2019;20(1):55—60. DOI: 10.17650/2070-9781-2019-20-1-55-60.

Boxenomon B.A., Kamanos A.A., boxkenomona I'.E., Ko3nosa B.I., Kamapuna P.A., Enanuunnena E.A.
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