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IpU IEPBUHHOMY JTIBOOIYHOMY BapUKOIIeJie Ta HOro AMHAMIKA B KOHTEKCTI XipypriyHOro
nikyBaHHs. — KBamidikariitHa HayKoBa mpalisl Ha IpaBax PyKOIHCY.

Hucepramiss Ha 3100yTTS HAyKOBOTO CTymeHsS JAokTopa ¢imocodii 3a
crietiayibHICTIO 222 — Menuiuna. — JIbBIBChbKUM HalllOHAJIbBHUN MEIUYHUM YHIBEPCUTET

imeni Jlanmna INamumbroro MO3 Vkpainu, JIesis, 2020.

VY nucepraiiii BUKIIaJIEHO KIIIHIKO-CTATUCTUYHUI aHAI3 Pe3yJIbTaTiB JIarHOCTUKH
Ta ONEpPaTUBHOTO JIIKyBaHHsA 214 xBopux Ha JiBoOIuHe Bapukouene [I-1I1 ct. y Bimi Bix
19 no 33 pokiB 31 CymyTHROIO CyO- ab0 1H(MEPTUIBHICTIO BIPOJIOBXK OJHOTO POKY.
[TarieHTiB OOCTEXYBaJK Ta JIIKyBaJdu HAa 0a3i YpOJIOT1YHOTO BIUIIJICHHS 3 KaOlHETOM
mitorpurncii KHIT JIOP «JIkBiBcbka oOnacHa kiiHiuHa JikapHs» 3 2012 mo 2019 poku: 1o
JikyBaHHs — | eram Ta He MIBUMIIE SIK Yepe3 3 MICSAL MICTs JIAMapOCKOMIYHOT Pe3eKIlii
J1BO1 BHYTPIIIHBOI ciM’siHOT BeHU — Il etamn. Ycim 214 xBopuM Ha J11BOOIYHE BapHKOILIEIIE
[I-1IT ct. 10 omepaTUBHOTO JIIKyBaHHS BUKOHYBAJIH JTOCHIIKEHHS €AKYJIATY Ta MOBHUN
CHEKTp coHoenacTtorpadiuHux aociimxeHb. Cepell 0OCTEKEHUX 10 Omeparlii MpoCcTUM
BUIAJIKOBUM Bi1100poM BuAuleHO Tpu miarpynu. [linrpyma 1B oxorumoBana 67
YOJIOBIKIB, SIKUM JIOJATKOBO MPOBOJWIIM CHEKTpP OI0XIMIYHUX JOCTIIKEHb CHPOBATKH
KpPOBI 3 BHYTPIIITHBO1 C1M’SIHOI (SV) 1 KyOITaJIbHOT BEH, a TAKOK criepmMaTto30iiB (s). Cepen
OCTaHHIX BHOKpemiieHO: 2 miarpyny (1Im), sxuMm, oKkpiM BHILEBKa3aHUX OOCTEXEHb,
BUKOHYBAJIM IMYHOJIOTIYHE JTOCJIIJKEHHS KPOB1 Ta CiM’siHOT pianHHM (Sp) — 36 MaIlieHTiB
ta 3 miarpyny (1F), axkum BusHavanu Qparmenrtauiro JJHK cnepmatosoiniB Ta e
JI0JIATKOBO HU3KY O10XIMIYHUX MapaMeTpPiB CiM’ SHOI PIAMHYN — 27 MAIlIEHTIB.

Ha II erami 193 4onoBikaM BHUKOHYBaJld COHOeENAacTorpadiuHe OOCTEKEHHS Ta
ciepmorpamy. ¥ miarpyni 2B, a mie 62 marieHTd, IpOoBOIUIN KOMILIEKC O10XIMIYHHUX
JIOCITIJIPKEHb CHPOBATKU KPOBI 3 KyOITAIBHOI BEHH 1 CIepMaTo30iiB (s). Y miarpymi 2Im
BUKOHYBAJIM KOMIUJIEKC IMyHOJIOT1YHHUX JIOCHIIKEHb y KPOBI Ta CIM’siH1M piauHi (Sp) — 25
yoJioBikiB. Ta y miarpyni 2F Bu3Hauanu 010XiMIYHI MOKA3HUKHU Yy CIM’SIHIM pIIUHI Ta

dbparmenTamito JIHK criepmarto3oiniB — 15 narieHTis.



KonTponbny rpymy N ckianu 25 npakTHYHO 370pOBUX YOJOBIKIB y Bill Big 19 mo
33 pokiB, AK1 HE MaJii 3aXBOPIOBaHb, 10 MOKYTh CIPUYMHIOBATH HETUTI A, a 47% 3 HUX
Manu Jited. OCTaHHIM BUKOHYBAJIM CIEPMOrpamy, a TaKOX coHoenactorpadiyHi Ta
010X1MI4HI JOCHIIKEHHS CUPOBATKU KPOBI Ta CIEPMATO30iMiB. ¥ KOHTPOJBHIN Tpyti
BUOKpeMuJin miarpyny NIm uucenbHicTio 23 4YONOBIKH, SKUM JOJATKOBO MPOBEIU
IMYHOJIOT14HI JOCTIIKEHHS! CUPOBATKU KPOBI1 Ta CiM’SIHOI P1AMHU, a TakoX miarpymy NF
3 12 moOpoBOJBIIB, y SKUX BHUBYAIM OIOXIMIYHI TMOKA3HUKH y CIM SHIH piauHI 1
dbparmenTamito [JHK cnepmaro3oisis.

OOcTexXeHHsT XBOpUX MOYMHAIIN 31 300py CKapr, aHaMHe3y Ta Najbhalli opraHiB
KJIMTKHU 1 ciM’siHOTO KaHaTuka. Y3/[ 3 edekrom Jlommepa Ta SKICHOXO KOMITPECIHHOIO
enactorpadiero opraHiB KaTUTKA BUKOHYBAJIH K KOMIUJIEKCHE COHOJIOTTYHE OOCTEKEHHSI.
3a manumu Y3Jl 3 mommieporpacdiero Bu3Hauanu 00’eM sedok (VT, M), iHICKC
pesuctentHocTi (RI) B 1HTpaTecTUKYJISApHUX apTepisix Ta JlaMeTp BapHUKO3HO-
PO3ILIMPEHUX BEH JIIBOTO CIM’SHOTO KaHaTHUKa (TPOHOIMOJIOHOIO CIJIETEHHS) y CTaHi
CIIOKOIO Y TOPU30HTAIILHOMY HOJIOKEHH] HA CIMHI 3 [T IHATAM TOJIOBHUM KiHIeM Ha 15°
(VD, mm) 1 mix yac mpobu Valsalva y BeprukanibHoMy nosioskersi (VDvm, mwm). [ix gac
npodu Valsalva oninroBanm takox tpuBaiicte (DVR, c) i mBuakicts (VRFvm, cm/c)
BEHO3HOTO pedItoKcy (peTporpagHoro KpOBOIUIMHY) KpOBI B JUJISTOBAaHUX BEHAX.
OnnouacHo 3 Y3][ BukonyBanu enactrorpadiro JjiBoro (Es) Ta koHTpamaTepaibHOTO
seuok (Ed).

AHami3 esKyJISaTy TPOBOJIWIM 3TiHO 31 CTaHJapTaMH OIIHKH MOP(dOIOTIYHUX
xapakrepuctuk crepmu BOO3 2010 poky. Cepen Hux ouiHroBaiu 00’em (Vs, mi),
abCOIOTHY KUIBKICTh criepmMaTo30imiB (Qs, MiTH), BiICOTOK (%) MPOTPECUBHO PYXJIMBUX
(Ms), xuBux (Ls) Ta 3 HopMmaibHOIO Mopdororieto (NMs), a Takok 4acTKy ¢pparMeHTaiii
JIHK cnpemaro3zoinis (TUNEL).

[Tpu GioXIMIYHUX MOCTIIKEHHSIX BU3HAYAIM aKTUBHICTH MPO-/aHTUOKCUIAHTIB y
CUpPOBATIIl KpOBI KyOITaJbHOI 1 JIBOi BHYTPIIIHBbOI CIM’SIHOI BEH, a TaKOX Y
criepMaro3oimax. 30KpeMa, BH3HAYald aKTUBHOCTI riyTtaTionmnepokcumasu (GP),
rinyTationpenykrasu (GR) 1 rimyrarion S-tpancdepasu (GT), a Takok KOHIEHTpari

BiiHOBJIeHOTO rayTaTiony (GSH) ta manonoBoro mianpuaeriny (MDA). OkpiM 1poro, B



CIIepMaTo30i1ax JOCTIKyBalld aKTUBHOCTI apriHasu (Arg), koHctuTyTuBHOT (CNOS) Ta
iaymuoensHoi (INOS) 13odopm cuHTazu okcuay azoty (NO-cuHTaszu), a TakoxXK
aKTUBHOCTI HOH-TPAaHCIOPTYBaJbHHMX cHcTeM Hatrpiii, kamieBoi (Na',K*-ATPase) Ta
Kanblil, Mar"ieBoi ageHosunTpudocharas (Ca?* Mg?*-ATPase). V ciM’sgniii piguni
BU3HAYAJM 3arajbHy aHTHOKcHIAHTHY 37aTHICTh (TAC), aktuBHOCTI Katanasu (CAT),
cynepokcuaaucmytazn (SOD) 1 a-rmoko3upasu (o-Glu), a Takok KOHIEHTparlii
MasioHoBoro mianpaeriay (spMDA), dpykros3u (Fr) i iumonnoi kuciotu (CA).

VY cuponariii nepudepiifHoi KpoBi Ta CIM’SHIN piIMHI BU3HAYAJIM KOHIIEHTpAIli
mutokiHiB: IL-1B, IL-6, IL-10, IL-18, TNF-a, TGF-1, IFN-y. ¥ uinsHiit nepudepiiinii
KpoBi BuBYanu abcomotHi (I'/1) ta BinHOCHI (%) 3HaYeHHs nomyJisii dimpouuris: T-
mimdorutie CD3*, B-nimponutie CD19*, Hatypanbeaux kinepis/kinepiB — NK/K-kmitna
CD16*/CD56"; cyononynsmiin T-mimdorutie: T-mimponutie xenmepis CD4*, T-
mimdorutiB-iutorokcnunux CDS8”, T-nimponurie perynstopaux CD4*/CD25" ta T-
gimbonutiB xemmepiB He akTuBoBaHuX CD47/CD257; a takoxk T-mimdorwmris, sKi
CKCIPECYIOTh Mi3HiH akTuBamiiauii Mapkep CD3"HLA-DR®, Ta monyJsiiro kiiTiH 0e3
T-mM@ouuTiB, SKI €KCIPECYIOTh MI3HIN aKTUBALIMHUNA MapKep, IMOBIpHO B-niMdountu
CD3 HLA-DR".

Takuii  MWMPOKUH  CHEKTp  JAOOPATOPHO-IHCTPYMEHTAIBHUX  OOCTEKEHb
0OyMOBJIEHHI HEOOXI1HICTIO MOTIMOJIEHHS 3HaHb PO JUCKYCIHHI MUTaHHS NaTOreHe3y
NopyIieHb HePTUIHLHOTO MOTESHITIATY Y YOJOBIKIB 3 TEPBUHHUM JIIBOOIYHUM BapUKOIIETIE.

3a pe3yJbTaTamMu JUCEpTallii OTPMMaHI HOBI1 JIJaHI PO MAaTOr€HETUYHI MEXaHI3MU
MOpyIIeHb (PEePTUILHOTO MOTEHIIAY Y YOJIOBIKIB 3 JJIBOOIYHUM BapuKoliene. 30Kpema,
IO TOTIPIICHHS TeMOJAMHAMIKA Yy CIM’SSHOMY KaHATHKY 1 SIEUKY CYNPOBOJKYETHCS
KOMITJIEKCHIM TIOPYIICHHSIM aKTHBHOCTI HU3KH EH3MMIB CHPOBATKH BHYTPIIIHBOI
CIM’STHOT ~ BEHHM, CHEpPMAToO30iMlB 1 CIM'SHOI TUIa3MH 3  TapalebHUMU
B3a€EMOOOYMOBJICHUMHU 3MIHAMHM PIBHIB IMYHOKOMIETEHMX KIITHH 1 TMpo- Ta
aHTU3aMaBHUX [IUTOKIHIB Y CUPOBATIIl neprudepiiHoi KPoBi 1 CiM’THINA PiAWHI.

Posmmpeni HaykoBi 3HaHHS PO BUCOKY €(PEKTUBHICTH O€3MEUYHOTO HEIHBA3UBHOTO
J1arHOCTUYHOTO METOJy — SIKICHOI coHoenactorpadii aJis MporHo3yBaHHs IMOBIPHOCTI

ypaXeHHs TKaHWHU si€YKa MpU BapuKoliene. Brepiie y 4onoBikiB 3 BAPUKOILIETE 32 TUIIOM
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enacTorpapiqyHux 300pakeHb OLIHEHO CTPYKTYPHHUI CTaH TKAaHWHU YPa>KEHOTO JIIBOTO
s€YKa 3 KOHCTATAIII€I0 MO3UTUBHOL IMHAMIKHU MICJIs TamapOCKONIYHOI BAPUKOIEIEKTOMI].

JIJist XBOpUX Ha BapuKolleNie MpUTaMaHHa HU3bKA €1aCTHYHICTh JIBOTO sieuka — 4
oamu (3; 4), pin<0,001, pun<0,022 3 moporom Bijcikanusa >2 6ami, S€=98,6 [96-99,7],
Sp=80 [59,3-93,2], sixa BIAHOBIIOETHCS MICIIS JIAIPAPOCKOMMIYHOT BAPHKOIIEIECKTOMIT — 2
6amu (2; 3), p.u<0,001. JToBeneHo, mo emacrorpadis S€40K € JOCTYITHUM HEIHBA3UBHUM
JIarHOCTHYHUM METOAOM JMHAMIYHOTO CIIOCTEPEKEHHS 32 CTAHOM MAPEHXIMU €YK Y
XBOpUX Ha BapHKOIleNe, sika 00’ €KTUBI3Y€E MOKa3W JI0 BAPUKOLIETEKTOMII Ta OIHIOE ii
€(hEeKTUBHICTb.

YTo4HEH1 HAyKOBI JaHi MPO MEXaHI13MU (POPMyBaHHS IMyHO3aJIE€KHOTO HEIUTI IS
y XBOpHX Ha JIBOOIYHE BapUKOIIEJE 32 XapaKTEPHUMH 3CYyBaMH PiBHS HU3KHU IIUTOKIHIB
CUPOBATKHU NepudepiitHOi KpOBI 1 CIM SHOI PIAMHUA y PaKypcl MOKa3iB 10 XIPypriyHOTO
mikyBaHHs. [Ipo cTaH iIMyHHOI BIJIMOBI/II 3 PUSUKOM CTapTy aBTOIMYHHOT'O CHHIPOMY Y
XBOPUX CBITYUTh CTATUCTUYHO BHUCOKO3Hauynmi (pin<0,001) 3CyB IIUTOKIHOBOTO
npodiIt0 B CTOPOHY aKTHBAIlli: y CHUpPOBATIl NepudepiitHoi KpoBl Ta CiM’SHIN piauH1
CyTTeBO miBuiieHi piBui IL-6 — Bignosigno 4,72 nr/mia (2,33; 7,2) 1 95,6 ar/ma (74,8;
126,1) ta IL-18 — 296,6 rir/mu (245,62; 355,85) 121,33 nr/mn (14,17; 27,05); y cupoBariii
nepudepiitHoi kpoBi 3Ha4HO OunbIuil 32 HopMy |FN-y — 18,81 nr/mn (14,35; 23,82) 1y
cim’stHi# piguai SpTNF-a — 21,1 nr/mi (16,17; 23,28); B eaKyIATI BiIYYTHO HU3bKHIA
spTGF-B1 — 95,25 nr/ma (78,18; 105,58).

Brnepiie o0rpyHTOBaHO NPOTHOCTUYHI Mapkepu (GEpPTHIBHOTO IOTEHIANy Y
xBopuXx Ha J1BoOiyHe Bapukouese [I-1II cT. 3a mokazHukamu coHoenacTorpamMmu ciM’ sHOTro
KaHaTHKa 1 s€4YKa, COepMorpaMu, TNpo-/aHThokcuaanTHoi L-apriain/NO, ioH-
TPAHCTIOPTYBAJIBbHOI Ta IMyHHOI CUCTEM Yy PI3HUX O10JIOTIYHUX TKAaHMHAX MAIll€HTIB, K1 €
pPaHHIMHM J1arHOCTUYHUMHU KPUTEPISIMU YPAKEHHS S€YOK Ta 1IMOBIPHOTO MOPYILIEHHS
(bepTHIBHOTO MOTEHITIATY.

VY xBopux Ha JIIBOOIYHE BapHKOIIEI€ BarOMHUMH MPOTHOCTUYHUMHU MapKepamu
YPaKEHHS S€YOK 3a pe3yibTaTaMu coHoenactorpadii €: RI iHTpaTecTUKyIIpHUX apTepii

nonaz 0,66, VD Oinpinmii 3a 2,4 MM Ta VDvm 6ubimuii 3a 3 MM, VRFVM Buma 3a 2 cm/c,



DVR noBma 3a 1,1 ¢ ta enacrorpama jiiBoro sieuka rmoHana 2 6anau, a cepej NOKa3HUKIB
crepmorpamu — Qs Ha piBHi 41,3 MJIH Ta MEHIIIE.

J10 CHUIBHUX MPOTHOCTHYHUX (haKTOPIB (PEPTHIIHLHOTO MOTEHIIATY Y YOJIOBIKIB 3
BapHKOIIeJIe CIiJ] BIIHECTH: Y CUPOBATIIl BHYTPINIHBOI CiM’STHOI BEHU aKTHUBHICTH SVGP
148,55 umonr GSH/xBxr Hb Ta menme, SVGR 32,7 mxmoss NADPH/xBXr Hb ta menie,
svGT 137 umonbs GSH/xBxr Hb Ta MeHiue; y cepmaTo3oigax — KoHIeHTpaiio sMDA
nonayn 181 Hmons/mMr mpoteiny, aktuBHicTh SGP 4,7 mxmons GSH/xBXMr npoTeiny Ta
meniire, Arg 46 HMoib ceuoBHHH/XBXMI npoteiny Ta menire, INOS nonan 1,2 mmMoib
muTpyminy/xBxMr npoteiny Ta CNOS 4,4 mMonb HUTPYIIIHY/XBXMT IPOTEIHY Ta MEHIIIE,
Na*",K*-ATPase 37 Mo P/XBXMr mpoTeiHy Ta MEHIIE, a TAKOXK y CIM’SIHIH piIuHI —
TAC 1760 uM Tta meHie.

[IpOorHOCTUYHUMU KPUTEPISIMU (POPMYBaHHS IMyHO3aJIEKHOTO HETIII/IS Y XBOPUX
Ha JIIBOOIYHE BapHUKOIIeNIe 3apEKOMEH]IyBajiu cebe: y cupoBaTilii nepudepiiiHoi KpoBi
piBens [FN-y Bumwmii 3a 12,4 nir/min, a 'y cim’sHiii piauai — SPIL-6 monan 49,5 nr/mun.

VY nucepranii BUBUEHO IIUPOKUH CIEKTP KOPEJSIIHHUX B3a€EMO3B’S3KIB MIXK
NMAaTOTCHETUYHUMHU (haKTOpaMU PENPOAYKTUBHOI CHUCTEMHU YOJIOBIKIB 3 JIIBOOIYHUM
BapHUKOLIETIE, a caM€ cepe/l MOKA3HUKIB cOoHoenacTorpadii, eskyasaTy, O10XIMIYHUX Ta
IMYHOJIOTTYHHX JOCIIHKeHb. Y 40J0BiKiB 3 1iBoO1uHMM Bapukoriene [I-111 cT. ocobnuBo
3Hauyil BiporiaHi (p<0,05) xopessiiiiHi 3B’SI3KM NpUTaMaHHI aKTHUBHOCTI €H3UMIB
pi3HUX O10JOTIYHUX TKAHMH 1 O0COOJIMBO crnepMaro3oifiB. HailOinbll BUpaKeHUMH €
CWIbHI KOpeJsllii cepell €H3UMIB crepMaro3oifiB. lle mnpsma xopemsmis Mix
koHueHTpauiero sGSH 1 aktuBHicTIO Arg — 0,96 Ta 00epHEHa MK KOHIIEHTpaliero SMDA
i aktuBHicTIO Na*,K*-ATPase mnasmarnuHoi MmemOpanu crnepmarosoinis — r=-0,93, a
Tako akTUBHOCTI cNOS 3 HU3KO010 €H3UMIB: TIPsiMi 3 KOHIIeHTpallieto SGSH, akTHBHICTIO
Arg ta Na*,K*-ATPase — 0,94, a o0epHEeHi Takoi e IIIBHOCTI 3 KOHIIeHTpalliero SMDA
—r=-0,94. Cepen COHONMOTIYHUX MapaMeTPIB HAUCUILHININN TO3UTUBHUMA KOPETSAIIHHNAN
3B’s130K XapaktepHuit 1uist VD ta VDvm — 0,89 Ta BiguyTHO Ci1abuInii Mi>k €1acTOrpaMoro
mBoro geuka 1 DVR-0,61.

Oco6auBo Baromi Biporiasi (p<0,05) xopensiiiiHi B3a€MO3B’S3KH Y XBOPHUX Ha

BapukoIiesie xapaktepHi 11 DVR miono aktuBHOCTI eH3umiB. Cepen HUX 1€ 00epHEeH1
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KOpeJAIil 3 aKkTUBHICTIO y crmepmaro3oigax CNOS — r=-0,96, Arg — r=-0,94, Na*,K"-
ATPase — r=-0,95 ta Ca?*,Mg?*-ATPase — r=-0,91, sGR — r=-0,92 i sGP — r=-0,91. Oxpim
nboro, DVR Big’emHOo kopemtoe 3 koHneHtpauiero GSH cnepmartosoiniB — r=-0,95 i
CUPOBAaTKH BHYTPIMIHBOI CiM’ssHOT BeHW — (=-0,92, HATOMICTh TO3UTHBHO 3
KoHIIeHTpatliexo MDA BiMOBIAHO 10 BUIIEHaBeAeHUX OlosioriyHux cyoctpatiB — 0,93
ta 0,9. DVR Mae Takox Bi’eMHUHN KOpeIsIiiHmi 3B’ 130K 13 QS — r=-0,88.

bioximMiuHI TOKa3HUKH Yy XBOPUX HA BapHUKOIIENe HAUOLIBII aKTUBHO KOPETIOIOTh
13 Qs. Y cupoBaTill BHYTPIIIHBOI CIM’SIHOi BeHHM BHsBIEeHO BiporiaHi (p<0,05) cuibHI
BiJI’€MHI KOpETSIiNHI 3B’s13kH 3 KoHIEHTpariero sVMDA — r=-0,83 Ta mo3uTuBHi 3
aktuBHIcTIO SVGT — 0,83 1 konuenrtpamiero SVGSH — 0,82. Jleno BuIl 3HaYCHHS
KoedirienTa Kopesii 3adikcoBani 3a Qs 11010 aKTUBHOCTI €H3UMIB CIIEPMAaTO301/IiB 1
MEPEBAXHO 3 MO3UTHBHUM HampsMoM, a came ctocoBHo: sGSH — 0,87, cNOS — 0,86,
Na*,K*-ATPase — 0,85, sGR — 0,84, sGP — 0,83, a takox Arg ta Ca?*,Mg?*-ATPase — 1o
0,82. OxpiMm 11p0r0, 3 akTUBHICTIO INOS Ta KOHUEHTpauiero SMDA oTpuMaHo NPaKTHYHO
TOTO>HI, aJie BiJI’€MHI KOpeJsiiiHi 3B’ s13ku — 110 =-0,84.

HaBeneni MHOXXUHHI TIepeXpecHi KOPESAIIHHI B3aEMO3B’I3KM M1 TTOKa3HUKAMU
criepMorpamu, Npo-/aHTUOKCUIAHTHOI, L-aprinin/NO, 10H-TpaHCHOPTYBajIbHOI Ta
IMyHHOT CHCTEM CBIIYaTh MPO MOJIIETIONOTIYHICTh YNHHUKIB (POPMyBaHHS HETUTIIISN Y
XBOpHX Ha BapuKkolene. AKTUBALIS MPOOKCUAAHTHUX MEXaHI3MIB Ta TiNEpHpPOAYKIIiS
npo3anajlbHUX LUTOKIHIB MPU BapUKO3HOMY PO3LIMPEHHI BEH CIM SIHOTO KaHaTHKa
CTBOPIOIOTH TEPEIyMOBU 0 aBToarpecii, GopMyroud 3arpo3u Mmoao (GpepTHIHLHOTO
MOTEHIIIAJTy YOJIOBIKIB, HE3BAXKAIOUW Ha BapUKOIEIeKTOMII0. OCOOIUBO 11€ CTOCYEThCS
YOJIOBIKIB, B SKHX IICJS BapHUKOLIENEKTOMII YTPUMYETHCS HEIOCTaTHICTh TOTAJIbHOI
AHTUOKCUIAHTHOI 3IaTHOCTI Ta aKTUBAIlIS IMyHHOT CHCTEMH 3 ITiIBUIIICHOIO TTPOTYKIII€I0
npo3anajibHUX HUTOKIHIB y nepudepiiiniit kposi IFN-y>12.4 nr/mi 1 y ciM’siHIN m1a3mi
— SpIFN-y>64,1 nir/mn ta splL-6>49,5 nir/mu.

KawuyoBi  caoBa:  Bapukolesne,  JamnapoCKOIYHA  BapUKOIICICKTOMIs,
enactorpadisi s€4OK, OKCUAATUBHUM CTpeC, IMyHO3JICKHE HEIUTIAAS, MPOTHOCTUYHI

Mapkepu (GepTHUIHHOTO MOTEHITIATY.
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doi: 10.15574/PS.2017.56.75. (Ocobucmuii eémnecox — 6356 yuacmv 6 aHANI3L
JimepamypHux — Odxcepel ma opeauizayii  O0CAIONCEeHMs, HANUCAHHI — cmammii,
Gdopmynto8anti 3aKno4eHy).
5. AKTUBHICTh TJYTaTiOH-3aJIEKHUX €H3WMIB CIEPMATO30i/liB 32 YMOB HaTocnepmii /
O.K. Onydposuu, P. B. dadyna, M. A. Haxoneunmii, J[. 3. Bopobenp, V. II.
€dpemona, 3. JI. Bopobeub. Meouuna ma xniniuna ximis. 2016. T. 18, Ne 4. C. 5-10.
(Ocobucmuti 6HecOK — mpulimMas yuacms 300pi KIIHIYHO20 mamepiany, eepuixayii
J1AO0PaAmMopHUX OaHUX Ma POPMYBAHHI 3AKTIOUEHD).
6. AHTHCIIEpMaJbHI aHTUTIIA Yy YOJIOBIKIB 3 HEIUIJASM PI3HOTO TeHe3y /
A. M. I'aBpumiok, B. B. Hon’ sk, M. A. Hakoneunnii, M. 3. Kameniuna, M. 3. Kypmim.
Yponoeisa. 2014. T. 18, Ne 3 (70). C. 17-25. (Ocobucmuti Hecox — nputimas y4acmo 8
opeanizayii 0ocuiodcenHs, sepughikayii OaHux JiacHOCMUKY Ma NiKY8aHHs, HANUCAHHI |

nyonikayii cmammi).
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7. CraH IMyHHOi CHCTEMH Y XBOPHUX Ha BapHKollele B AUHAMIII JIIKyBaHHSA /
A. M. I'aBpuniok, B. B. Hon’sik, A. . Hakoneunwii, M. A. Hakoneunuii, M. Kypmim.
Imynonoeisa ma anepeonocia. Hayxa i npakmuxa. 2014. Ne 2. C. 21-27. (Ocobucmuti
8HeCOK — npoaanisyeas aimepamypy, 0pas yyacmv 6 00pobyi 1abopamopHoO2o
mamepiany, BUKOHA8 CMAMUCMUYHY 00pOOKY ma anali3 pe3yibmamis).

8. UMMyHOMaToreHeTH4ecKre MpOrHOCTHYECKHE (PaKTOpbl (PePTUILHOTO MOTEHIHANA Y
MYKYUH C JieBocTOpoHHUM Bapukonene / WM. A. Hakoneunsiii, A. M. TlaBpumiok,
A. U. Hakoneunsrit, B. B. Honsik, M. M. Kypnumi. Hogocmu xupypeuu. 2019. T.27, Ne 6.
C. 662-673. (Scopus). doi: 10.18484/2305-0047.2019.6.662. (Ocobucmuii eénecox —
Npoananizysas aimepamypHi odxcepeid, 3iopas KAiHiuvHUl ma 1abopamopHuil mamepial,
nposie cmamucmuiy 00poOKy ma oyiHKy pe3yilbmamis, 20myeas cmammio 00 OpyKy).
9. Kinetic properties of Na*,K*-ATPase of spermatozoa from fertile and infertile men
under effect of calix[4]arene C-107 / R. V. Fafula, O. I. Meskalo, A. S. Besedina,
lo. A. Nakonechnyi, D. Z. Vorobets, Z. D. Vorobets. The Ukrainian Biochemical
Journal. 2019. Vol. 91, Ne 3. P. 56-64. (Scopus). doi: 10.15407/ubj91.03.056.
(Ocobucmuti 6HecOK — NpPOaAHANi3yeas JaimepamypHi oOdcepena, NpPoGi8 OYIHKY
pe3ynbmamis, 8358 y4acms Y (hoOpMYI08AHHI 3aKII0OUeHb ma nyoikayii cmammi).

10. Alterations in arginase-No-synthase system of spermatozoa in human subjects with
different fertility potential / R. V. Fafula, U. P. lefremova, O. K. Onufrovych.,
H. V. Maksymyuk, A. S. Besedina, Y. A. Nakonechnyi, D. Z. Vorobets, Z. D. Vorobets.
Journal of Medical Biochemistry. 2018. Vol. 37, Ne 2. P. 1-7. (Scopus). doi:
10.1515/jomb-2017-0049. (Ocobucmuii 6necox — bpas yuacmo y niocomosyi ma oo6pooyi
1abopamopHo2o mamepiaiy, po3pooyi OU3aHy O0CHIONCEeHHs, Ni020mo8yi cmammi 00
OpYKY).

11. Prooxidant/antioxidant balance in sperm cells of infertile men / R. V. Fafula,
O. K. Onufrovych, U. P. Iefremova, M. Z. Vorobets, Y. A. Nakonechnyi, O. V. Melnyk,
Z. Ya. Fedorovych, Z. D. Vorobets. Csim meouyunu ma 6ionoeii. 2018. Vol. 66, Ne 4. P.
120-124. (Web of Science). doi: 10.26724/2079-8334-2018-4-66-120-124. (Ocobucmuii
BHECOK — 83518 YUACMb 8 AHANI3L IIMepamypHUx 0xcepes, opeaHizayii 00CII0HCeHHs ma

Gdopmynrosanti 3aKiroueHs).
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12. Glutathione content in sperm cells of infertile men / R. V. Fafula, O. K. Onufrovych,
U. P. lefremova, O. V. Melnyk, I. A. Nakonechnyi, D. Z. Vorobets, Z. D. Vorobets.
Regulatory Mechanisms in Biosystems. 2017. Vol. 2, Ne 8. P. 157-161. (Web of Science).
doi: 10.15421/021725. (Ocobucmuii snecox — npogie oyinKy pe3yibmamis, 6pas yuacmo
Y po3pooyi Ousaiiny 00CaiONCeH s ma ni020mosyi cmammi 00 OpyKy).

13. Effect of hydrogen peroxide on Na*,K*-ATPase activity in spermatozoa of infertile
men/R. V. Fafula, O. I. Meskalo, E. I. Lychkovskyy, U. P. Iefremova, O. K. Onufrovych,
H. V. Maksymyuk, O. V. Melnyk, Y. A. Nakonechnyi, D. Z. Vorobets. Regulatory
Mechanisms in Biosystems. 2017. Vol. 2, Ne 8. P. 521-526. (Web of Science). doi:
10.15421/021780. (Ocobucmuii énecox — 6356 yuacmo y 3a0e3neuenti 1ab60pamopHum
mamepianom, eepughikayii  0amux  OiaeHOCMUKU —ma  JIKY8AHHA,  OpeaHizayii
00CIONHCEHHS).

e HaykosBi npaui, siki 3acBif4yI0Th anpodaLil0 MaTepiaiB AucepTauii:

14. Yor’six B. B., T'aBpumiok A. M., Kypmim M., Hakoneunnii M. A., Kpins 1. 1. Cnioci6
NPOTHO3YyBaHHA (OPMYBAHHS  IMYHO-3aJIKHOTO HEIUIIAAS Yy  XBOpUX  MICHS
Bapukonenekromii: mat. 102086 Ykpaina. Ne u 2015 04540; 3assn. 12.05.2015; omy©6a.
12.10.2015, Bron. Ne 19. (Ocobucmuii enecox — b6pas yuacmv 8 nameHmHoMy HOULYKY,
opeaHizayii 00CaiONCeH S, OOPMICHHI namenmy).

15. Participation of genital heat stress in the etiology of sperm parameter disorders /
M. Fraczek, M. Budzinska, M. Kamieniczna, £.. Wojnar, L. Grzeskowiak, M. Piasecka,
K. Gill, M. Kups, V. Chopyak, A. Havrylyuk, A. Nakonechnyy, J. Nakonechnyy,
M. Kurpisz. Konferencja Polskiego Towarzystwa Andrologicznego — 21. Dzien
Andrologiczny, £.6dz, Polska, 25-27 pazdziernika 2019 r. £.6dz, 2019. P. 28. (Ocobucmuii
BHECOK — NPULLMAB Y4acmb 8 inmepnpemayii KiiHiYHo20 [ 1aO0opamopHo2o mamepiany,
sepuikayii 0anux, nio2omosyi mamepianie 0o OpyKy).

16. Hakoneunmii M. A. Kopensiitai 38’ s13kM MK IMyHOJIOTITYHUMHU Ta O10XIMIYHUMH
MOKa3HUKAMH y XBOPHX Ha JIIBOOIYHE BapHUKOIEne. «[HHoBayilini mexHono2ii 8 Xipypeii
ma anecme3ionoeii | iIhmeHCUHil mepanii Ouma4020 6iky». 301pHUK HayKOBHUX Mpallb 3a
MaTepiaJaMi HayKoBO-TpakTuyHOi koHpepenuii, Kuis, 18-19 xostas 2019 p. Kuis,

2019. C. 112-114,
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17. Haxoneunuii M. A. AcoriaTuBHI B3a€MO3B’SI3KU [[UTOKIHIB, MOMYJIAIIA TIM(OIIHUTIB
Ta CyOIOmyIsIii T-1IM(pOIUTIB Y YOJIOBIKIB 3 TIBOOIYHUM BapUKOIIEJIE 1010 TapaMeTPiB
COHOEJIACTOTpaMHU OPTraHiB KAJIUTKU. Yposoecis, anoponocis, Hedpono2isi — 00CsaeHeH s,
npoonemu, WIAXU GUPIUleHHS: MaTepialdi  HAyKOBO-TIPAKTHYHOI KOHGEpeHIli 3
MDKHApOJIHOIO ydacTio, XapkiB, 30-31 tpaBus 2019 p. Xapkis, 2019. C. 161.

18. Zwiagzek wybranych markerow apoptozy plemnikow oraz parametrow stresu
oksydacyjnego z jakoscig nasienia u me¢zczyzn narazonych na czynnik temperaturowy
jader / M. Budzinska, M. Fraczek, M. Kamieniczna, L.. Wojnar, L. Grzeskowiak, K. Gill,
M. Piasecka, M. Kup$, A. Havrylyuk, J. Nakonechnyy, A. Nakonechnyy, V. Chopyak,
M. Kurpisz. Konferencja Polskiego Towarzystwa Andrologicznego — 20. Dzien
Andrologiczny oraz VI Konferencja Naukowo Szkoleniowq Innowacyjne Technologie w
Medycynie — Dni Trzech Kultur, Lublin, Polska, 26-27 pazdziernika 2018 r. Advances in
Andrology Online. 2018. Vol. 5, Ne 2. P. 7-8. (Ocobucmuii énecox — 6pag yuacms 6
aHanizi 1imepamypHux oxcepei, popmyn08anHti 8UCHOBKIB, nyonikayii mamepiania).

19. Przeciwciata przeciwplemnikowe a hipertermia jader / M. Kamieniczna, M. Fraczek,
M. Budzinska, £.. Wojnar, L. Grzeskowiak, K. Nowicka-Bauer, K. Gill, M. Piasecka,
M. Kups, A. Havrylyuk, J. Nakonechnyy, A. Nakonechnyy, V. Chopyak, M. Kurpisz
Konferencja Polskiego Towarzystwa Andrologicznego — 20. Dzien Andrologiczny oraz
VI Konferencja Naukowo Szkoleniowg Innowacyjne Technologie w Medycynie — Dni
Trzech Kultur, Lublin, Polska, 26-27 pazdziernika 2018 r. Advances in Andrology Online.
2018.Vol. 5, Ne 2. P. 12. (Ocobucmuii 6necok — bpas ywacms 6 opeanizayii 00CaionceHs,
sepugikayii danux diaeHoCmuKu ma AiKy8aHHs, CMAMAaHalizi, nioecomosyi mamepianie
00 OpyKY).

20. Nakonechnyi Y.A. Correlation relationship between enzym's activities and
sonoelastogram parammetrs in patients with left-side varicocele grade Il-111. Il Polsko-
Ukrainskie Dni Chirurgii Dzieciecej, Lublin, Polska, 12-13 pazdziernika 2018 r.
Standardy Medyczyne — Problemy Chirurgii Dzieciecey. 2018. T. 8, Ne 1. P. 74.

21. Analysis of selected parameters of oxidative stress and sperm apoptosis in semen of
men exposed to both external or internal genital heat stress / M. Fraczek, M. Budzinska,
M. Kamieniczna, M. Piasecka, A. Havrylyuk, K. Gill, L. Wojnar, L. Grzeskowiak,
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M. Kups, Y. Nakonechnyi, A. Nakonechnyi, V. Chopyak, M. Kurpisz. Abstracts of the
10" Congress of the European Academy of Andrology, Budapest, Hungary, 11-13 October
2018. Budapest, 2018. Andrology. 2018. Vol. 6 (Suppl.). P. 100-101. (Scopus).
(Ocobucmuit énecox — 6Opas yuacme 6 awnanizi jaimepamypu, eepu@ikayii OaHux
diacHocmuKy ma JiKy8aHHs, CMamanaiizi, niocomosyi mamepianie 00 OpyKy).

22. Antisperm antibodies are not frequently induced in semen of men with testicular
hyperthermia / M. Kamieniczna, M. Fraczek, M. Budzinska, L. Wojnar,
Y. Nakonechnyy, L. Grzeskowiak, K. Gill, A. Havrylyuk, K. Nowicka-Bauer,
M. Piasecka, A. Nakonechnyy, V. Chopyak, M. Kurpisz. Abstracts of the 15th
Conference of the European Society for Reproductive Immunology (ESRI), Aalborg,
Denmark, 28-31 August 2018. Journal of Reproductive Immunology. 2018. Vol. 128. P.
64. (Scopus). doi: 10.1016/j.jri.2018.05.011. (Ocobucmuii enecox — npuiimas yuacmo 8
opeamizayii 0ocaioxceHts, imepnpemayii OaHUX OiaeHOCMUKY Ma AiKY8aHHs, Ni020Mo6Yi
mamepiainieé 00 OpyKy).

23. Nakonechnyi Y. A., Vorobets D. Z. Prognostic value of the testicle elastography in
patients with primary varicocele. A Book of Abstracts: the 48" Scientific Congress of the
Polish Urological Association, Katowice, Poland, 11-14 June 2018. Katowice, Poland,
2019. P. 13. (Ocobucmuii énecok — ocooucmo nposie amwaiz iimepamypu, camoCmitHo
3i0pas KIIHIYHUL mMamepian, NpoGie OYIHKY pe3yibmamis, nio2omyeas mamepian 0o
OpYKYy ma 8UKOHA8 npe3enmauyiro pobomu,).

24. Hakoneunnii M. A., BopoGeup JI. 3. JliarHocTiuHe 3HaueHHs enactorpadii seqok
Ipy TEPBUHHOMY Bapukouene. Yponoeisa, aumoponocia, ueghponozisi — OocsieHeHHs,
npoobnemu, WIAXU GUPIUleHHS. MaTepiaidi  HAyKOBO-TIPAKTHYHOI KOHQEpeHIli 3
MDKHApOJIHOIO ydacTio, XapkiB, 24-25 tpaBus 2018 p. Xapkis, 2018. C. 163-164.
(Ocobucmuti 6Hecok — MPOGI8 aHaliz Jimepamypu, CaAMOCMIUHO 310pa8 KIiHIYHULL
mamepian, npoesie OYiHKY pe3yibmamis, ni02omyeas npe3eHmayiro i OpyK mamepiany).
25. Pro-oxidant/antioxidant system in spermatozoa of infertile men U. P. lefremova,
M. Z. Vorobets, I. A. Nakonechnyi, R.V. Fafula, O. K. Onufrovych, O.V. Melnyk / XVII
International Congress of Medical Sciences: Abstract Book, Sofia, Bulgaria, 10-13 May
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2018. Sofia, 2018. P. 78. (Ocobucmuii énecox — ananizyeae aimepamypHi Odxcepend,
iHmepnpemyeas ompuMaHi pe3yibmamu, GopmyI06as GUCHOBKU).

26. Haxoneunnii M. A., Bopo6eus JI. 3. MoximBocTi coroenactorpadii seuka mpu
BapuKoLeNe. Yponoeis, aumoponozis, Hegponozis. maTepiald IOBUICHHOI HAyKOBO-
npakTUYHOi KoH(epeHiii, XapkiB, 5-6 xoBtHsa 2017 p. Xapkis, 2017. C. 105-106.
(Ocobucmuti 6Hecok — NpoOGI8 ananiz Jimepamypu, CAMOCMIUHO 3i0pas KIIHIYHUL
mamepian, poous cmamucmuyHuil aHAali3 ma OYIHKY pe3yibmamis, nio2omyeas
npesewmauyiro ma mamepiai 00 OpyKy).

27. Glutathione-dependent enzymes activity and glutathione content in sperm cells in
patients with pathospermia/Z. D. Vorobets, O. K. Onufrovych, Y. A. Nakonechnyi, D. Z.
Vorobets. The 8" Lviv-Lublin conference of experimental and clinical biochemistry:
programme and book of abstracts, Lublin, Poland, 18-20 September 2017. Lublin, 2017.
P. 32. (Ocobucmuii 6necox — bpas yuacmuo 6 ananizi 1imepamypHux 0xcepei i OmpUManux
oanux, (hopmynr08aHHi BUCHOBKIB, NI020MO8YI Mamepiany 00 OPYKY).

28. OyHKIIIOHYBaHHA ITTyTaTIOHOBOT aHTUOKCHUJIAHTHOT CHCTEMHU CIIEPMATO30i/1iB 32 YMOB
narocnepmii / O. K. Ony¢posuy, P. B. ®adymna, M. A. Hakoneunwuit, V. I1. €ppemosa.
1V Bceykpaincoka Haykosa KoHghepenyisi cmyoeHmie ma Moao0ux 4enux 3 ¢izionoaii 3
MidcHapoOHow yuacmio, XapkiB, 16 tpaBus 2017 p. Xapki, 2017. C. 97-98.
(Ocobucmutl 6HecoK — NPOAHAI3Y8A8 IiMepamypHi 0dxcepend, pe3yibmamu 00CAI0HCEHb
ma eepuikysas ompumani 0ami).

29. Na,K-ATPase activity in sperm cells of infertile men / O. 1. Meskalo, R. V. Fafula,
U. P. lefremova, lo. A. Nakonechnyi, D. Z. Vorobets. XVI International Congress of
Medical Sciences: Abstract Book, Sofia, 11-14 May 2017. Sofia, Bulgaria, 2017. P. 110.
(Ocobucmuti 6necox — 6pas yuacme 6 AHalizi 1imepamypHux oxcepei, po3pooyi Ou3ainy
odociodicenHs, inmepnpemayii pe3yibmamia, opmMyn08anHi UCHOBKIB).

30. Lipid peroxidation in ejaculated spermatozoa of infertile men with different forms of
patospermia / U. P. lefremova, O. K. Onufrovych, R. V. Fafula, 1o. A. Nakonechnyi,
D. Z. Vorobets. XVI International Congress of Medical Sciences: Abstract Book, Sofia,

11-14 May 2017. Sofia, Bulgaria, 2017. P. 120. (Ocobucmuii énecox — npuiimas yuacmo
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8 opeaHizayii 00Cai0NcenHs, 300pi KNIHIYHO20 | 1a00pamopHo20 mamepiany, eepugixayii
O0anux).

31. Evaluation of local and systemic immunity in patients with varicocele at stages of
surgical treatment / A. Havrylyuk, V. Chopyak, J. Nakonechnyi, A. Nakonechnyi,
I. Kril, M. Lomikovska, M. Kurpisz. XV Jubileuszowy Zjazd Polskiego Towarzystwa
Chirurgow Drzieciecych, Gdansk, Polska, 18-20 wrzesnia 2014 r. Standardy Medyczyne
— Problemy Chirurgii Dzieciecey. 2014. T. 4, Ne 1. P. 56. (Ocobucmuii énecox — opas
yuacme 8 aHanizi iimepamypHux odxcepe, po3pooyi OuU3auHy 00CIioNHceHHs, sepuhixayii
O0aHux, cmamananizi ma nio2omosyi cmammi 00 nyoaiKayii).

e HaykoBi npaui, ki 101aTKOBO BiI00PaKalOTh HAYKOBI pe3yJibTAaTH JUCEPTALii:
32. Hakoweunmii M. A. Kopensmiiii 3B’S3KM aKTUBHOCTI €H3UMIB IIpO-
/aHTHUOKCHJIAaHTHO1 CUCTEMU CIIEPMATO301/1B II0JI0 COHOENACTOrpapiyHUX MapaMeTpiB y
MaIi€HTIB 3 KJIIHIYHUM JIIBOOIYHMM BapuKolene. Excnepemenmanvha ma KIiHiYHA
Qizionozcis ma 6ioximisa. 2019. Ne 1/1. C. 60-64.

33. Haxoneunnii M. A. Tabpiens M. B., Bopo6eums JI. 3. EmacTorpadis opramis
KaJIUTKH NPU IEPBUHHOMY BapuKoliene. Excnepemenmanvrha ma KiiHiuyHa Qizionozis ma
oioximis. 2017. Ne 2 (1). C. 167-174. (Ocobucmuii eénecox — camocmitino 3i6pag
KIIHIYHULL Mamepial, Nposie cmamucmudiy o0poOKy ma OYiHKY pe3yibmamis,
niocomyeas cmammio 00 OpyKy).

34. BiumuB X1pypriqHoro JilKyBaHHS! Ha MOKa3HUKU MICLIEBOTO Ta CUCTEMHOTO IMyHITETY
y XBopHX Ha Bapukomene / A. M. Taspumok, B. B. Hom’sx, M. A. HakoHeunwmi,
A. . Hakoneunuii, I. 1. Kpins, M. I1. JIomikoBcbka, M. Kypminr. Excnepemenmansha
ma kniniuna ¢hizionocia ma o6ioximis. 2014. Ne 3/1. C. 107-110. (Ocobucmuii énecox —
bpas yuacme 6 ananizi timepamypu, po3pooyi OU3aiHy ma opeaHizayii 00Cai0NCeHH s,
nyonikayii cmammi).

36. BrmuB Bapukolene Ha 40JIOBIYY penpoayKTuBHy ¢yHKIio / A. M. IaBpumiok,
B. B. Yor’six, 1. 1. Kpinb, M. I1. JlomikoBChKa, A. . Hakoueunuii, M. A. HakoHeyHmii,
M. Kypmim. Meouuni acnexmu 300pos’s wonosixa. 2013. T. 10, Ne 4. C. 35-42.
(Ocobucmuti 6necox — UKOHAG AHANI3 limepamypu, CMamucmuyry 00pooOKy i ONUCaHHs

pe3ynibmamis).
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36. Hakoneunnii M. A., BopoGers JI. 3., Hakoneunnii A. W. ITporrocTruHi (paktopu
HETUTIIIS 32 MIOKa3HUKAaMH MPO-/aHTHOKCHUIAHTHOI CUCTEMH Y YOJIOBIKIB 13 JIIBOOIYHUM
Bapukoriene: iHdopMmamiHii JucT / JIbBIBCbKUN HaIllOHAJBHUM YHIBEPCUTET 1MEHI
Januna [Namunekoro. Bur. 2 3 mpobaemu «Ypomoris». Kuis, 2019. Ne 117. 5 ¢. Peectp
HOBOBBeZIeHb Ne 272/6/19. (Ocobucmuti 6necox — npoananizyeas nimepamypy, 3iopas
KATHIYHULL Mamepiain, nposie OYIiHK) pe3yibmamis, niocomyeas mamepiani 00 OpyK)).

37. Hakoneunnii M. A. Conoenacrorpadiuni MpeIuKTOPH UYOIOBIYOTO HEITANs y
YOJIOBIKIB 3 BapuKolese: iHpopmarliiiHii auct / JIbBIBCbKHI HAIllOHATBHUN YHIBEPCUTET
iMeH1 Jlanuna Nanuupkoro. Bum. 3 3 npobnemu «Yposoris». Kuis, 2019. Ne 118. 5 c.

Peectp HoBOBBeaeHn Ne 271/6/19.
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ANNOTATION
Nakonechnyi Y.A. Fertility potential prognostic factors in men with primary left-
sided varicocele and it’s dynamic in context of surgical treatment. — Qualified scientific
work on the rights of the manuscript.
Thesis for a doctor of Philosophy degree in specialty 222 — Medicine. Danylo
Halytsky National Medical University Ministry of Health of Ukraine, Lviv, 2020.

The dissertation presents the clinical and statistical analysis of the diagnostic results
and surgical treatment of 214 patients with left-sided varicocele grade Il-111, aged from
19 to 33 years with concomitant sub- or infertility for a 1 year. Patients were examined
and treated at urological department with the lithotripsy cabinet Lviv Regional Hospital
from 2012 to 2019: before treatment — Stage | and no sooner than 3 months after
laparoscopic varicocelectomy — Stage 1. All 214 patients with left-sided varicocele grade
[1-111 underwent semen analysis and a full range of sonoelastographic studies before
surgery.

Three subgroups were identified by simple random selection. Subgroup 1B
included 67 men, where additionaly biochemical studies of serum from the left internal
spermatic (sv) and cubital veins, as well as spermatozoons (s) were done. Among the
latter were made: the second subgroup (1Im), in which, in addition to the above
examinations, immunological examination in blood and seminal plasma (sp) were done
in 36 patients; and the third subgroup (1F), where sperm DNA fragmentation and a
number of additional oxidative stress parameters in the seminal plasma were determined
in 27 patients.

At Il stage, 193 men underwent semen analysis and a full range of
sonoelastographic examination. In subgroup 2B, which included 62 patients, a complex
of biochemical studies of the blood serum from cubital vein and spermatozoons (s) were
performed. In subgroup 2Im immunological tests in blood and seminal plasma (sp) were
done in 25 men. In subgroup 2F biochemical parameters were determined in the seminal

plasma as well as sperm DNA fragmentation in 15 patients.
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The control group N consisted from 25 practically healthy men aged from 19 to 33
years without any diseases that causes infertility; 47% of them, had already offspring. For
the last ones, spermogram, sonoelastographic and biochemical studies of the blood, as
well as spermatozoons were performed. In control group were made: subgroup NIm, that
consisted from 23 men, in which, additionally immunological studies in blood and
seminal plasma were done; and subgroup NF, made of 12 volunteers, in which,
biochemical indices in the seminal plasma and sperm DNA fragmentation were studied.

Patients examination started with the analyze of complaints, medical histories as
well as palpation of the scrotum organs and spermatic cord. Ultrasonographic
examination with Doppler effect and qualitative compression elastography of the scrotum
organs were performed as a comprehensive sonological examination. The testes volume
(VT, ml), resistance index in the intratesticulars arteries (RI), and diameter of the
varicose-dilated veins of the left spermatic cord (pampiniform plexus) in a horizontal
position on the back with the up main end at 15° (VD, mm) at rest and during the Valsalva
maneuver in the upright position (VDvm, mm), as well as duration (DVR, s) and velocity
(VRFvm, cm/s) of venous blood reflux (retrograde blood flow) were measured during the
Doppler ultrasound examination. Simultaneously, elastography of the left (Es) and
contralateral testis (Ed) was performed.

The semen analysis was done according to the WHO 2010 Sperm Morphological
Evaluation Standards. In the study were analyzed: volume (Vs, ml), absolute sperm count
(Qs, millions), percentages (%) of alive (Ls), with progressive motile (Ms), and normal
morphology (NMs), as well as proportion of sperm DNA fragmentation (TUNEL).

During the biochemical studies, pro-/antioxidants activities in spermatozoons, as
well as in the cubital and left internal spermatic veins were determined. In particular, the
activities of glutathione peroxidase (GP), glutathione reductase (GR) and glutathione S-
transferase (GT), as well as the concentrations of reduced glutathione (GSH) and
malondialdehyde (MDA) were determined. In addition, the activity of arginase (Arg),
constitutive (cNOS) and inducible (iNOS) isoforms of nitric oxide synthase (NO
synthase), as well as the activity of ion-transport systems of sodium, potassium (Na*,K*-

ATPase) and calcium, magnesium (Ca?",Mg?*-ATPase) adenosine triphosphatase were
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determined in spermatozoons. The total antioxidant capacity (TAC), activities of catalase
(CAT), superoxide dismutase (SOD) and a-glucosidase (a-Glu), as well as concentrations
of malondialdehyde (spMDA), fructose (Fr) and citric acid (CA), were determined in the
seminal plasma.

In the peripheral blood and seminal plasma, concentration of cytokines: IL-1p, IL-
6, IL-10, IL-18, TNF-a, TGF-B1, IFN-y were measured. In the peripheral blood, we also
analized absolute (g/l) and relative (%) indicies of the lymphocytes populations: T-
lymphocytes CD3", B-lymphocytes CD19%, natural killers — NK/K-cells CD16*/CD56";
T-lymphocytes subpopulations: helper T-lymphocytes CD4", cytotoxic T-lymphocytes
CD8", regulatory T-lymphocytes CD4*/CD25" and non-activated helper T-lymphocytes
CD4*/CD257; as well as T-lymphocytes expressing the late activation marker CD3"HLA-
DR", and a population of cells without T-lymphocytes, expressing a late activation
marker, probably B-lymphocytes CD3"HLA-DR™.

So wide range of laboratory-instrument examination were done due a necessity of
knowledge development about the controversial questions of fertility potential violation
pathogenesis in men with primary left-sided varicocele.

According to the dissertation results, new data about pathogenetic mechanisms of
fertility potential disruptions in men with left-sided varicocele were obtained. In
particular, spermatic cord and the testicle hemodynamics deteriorations are accompanied
by a complex disturbance of the enzymes activity in the bloods serum from left testicular
vein, spermatozoons and seminal plasma with parallel interrelated changes in the levels
of immunocompetent cells and cytokines in the peripheral blood serum and seminal
plasma.

Were advanced scientific knowledge about the effectiveness of a safe, non-
invasive, diagnostic method — qualitative sonoelastography to predict the likelihood of
the testicular tissue damages in varicocele. For the first time in men with varicocele the
structural state of the affected, left testicle tissue, by the type of elastographic images, at
the stages of laparoscopic varicocelectomy were evaluated, with a statement of the

positive dynamics after surgical treatment.
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Left testicle lower elasticity to 4 points (3; 4), p1.n<0,001, piyn<0,022, was observed
in varicocele patients, with the restore to 2 points (2; 3), p.u<0,001 after surgery.
Testicular elastography has been proven to be an obtainable, non-invasive diagnostic
method for dynamic monitoring of the testicular parenchyma condition in patients with
varicocele, that objectifies the indications for varicocelectomy and evaluates its
effectiveness.

Scientific data on mechanisms of immune-dependent infertility formation in
patients with left-sided varicocele were clarified due to typical shifts of the cytokines
levels in peripheral blood serum and seminal plasma in context the indication for surgery.
On the immune response state, with the risk of autoimmune syndrome onset in patients
were indicated by statistically significant (p;n<0,001) cytokine profile shift towards
activation: in peripheral blood serum and seminal plasma, were significantly higher levels
of IL-6 — 4,72 pg/ml (2,33; 7,2) and 95,6 pg/ml (74,8; 126,1) respectively; IL-18 — 296,6
pg/ml (245,62; 355,85) and 21,33 pg/ml (14,17; 27,05); in the peripheral blood serum
significantly higher to norm was IFN-y — 18,81 pg/ml (14,35; 23,82) and in the seminal
plasma spTNF-a — 21,1 pg/ml (16,17; 23,28); in ejaculate markedly low spTGF-B1 —
95,25 pg/ml (78,18; 105,58).

Fertile potential prognostic markers in patients with left-sided varicocele grade I1-
Il for the first time were substantiated according to sonoelastograms of the spermatic
cord and testicle, spermogram, pro-/antioxidant L-arginine/NO, ion-transport and
immunological systems in various biological substances, which are the early diagnostic
criteria for the testes affection and probable fertility potential violation.

In patients with left-sided varicocele significant prognostic markers of testicular
lesions according to sonoelastography results were: intratesticular arteries Rl more than
0,66, VD bigger than 2,4 mm, VDvm higher than 3 mm, VRFvm higher than 2 cm/s,
DVR longer than 1,1 s and left testicle elastogram more than 2 points as well as a Qs level
— 41,3 million or less among the sperm parameters.

The strong fertile potential prognostic factors in men with varicocele were: in the
internal spermatic vein serum activities of: svGP 148,55 nmol GSH/minxg Hb and less,

SVGR 32,7 umol NADPH/minxg Hb and less, SVGT 137 nmol GSH/minxg Hb and less;
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in spermatozoas — SMDA concentration exceeding 181 nmol/mg protein, sGP activity 4,7
umol GSH/min x mg protein and less, Arg 46 nmol urea/ minxmg protein and less, iNOS
1,2 pmol citrulline/minxmg protein and cNOS 4,4 pmol citrulline/minxmg protein and
less, Na*,K*-ATPase 37 nmol Ri/minxmg protein and less, and also in the seminal plasma
—TAC 1760 puM and less.

Prognostic criteria for the formation of immune-dependent infertility in patients
with left-sided varicocele were: IFN-y blood serum level higher than 12,4 pg/ml, and in
seminal plasma — spIL-6 more than 49,5 pg/ml.

Correlation relationships between a wide range of fertility pathogenetic factors in
men with varicocele have been studied, namely the results of sonoelastography,
biochemical, immunological and sperm indices. In men with left-sided varicocele grade
I-111 particularly significant (p<0,05) correlation relationships were inherent for the
enzymes activity in different tissues, and especially in spermatozoons. The most
pronounced were strong correlations among spermatozoons enzymes. The direct
correlation between sGSH concentration and Arg activity — 0,96 and the inverse between
SMDA concentration and spermatozoons plasma membrane Na*,K*-ATPase activity —
r=-0,93, as well as the activity of cNOS with the next enzymes: the direct with sGSH
concentration, Arg and Na",K*-ATPase activities — 0,94, and the reversed the same
density with the concentration of SMDA — r=-0,94. Among the sonologic parameters, the
strongest positive correlation were observed between VD and VDvm - 0,89 and
significantly weaker between left testicle elastogram and DVR — 0,61.

Particularly significant (p<0,05) correlation relationships in varicocele patients
were typical for DVR with the enzymes activity. Among them — the inverse correlations
with the spermatozoons activities cNOS — r=-0,96, Arg — r=-0,94, Na",K*-ATPase —
r=-0,95 and Ca?*,Mg?*-ATPase — r=-0,91, sGR — r=-0,92 and sGP — r=-0,91. In addition,
DVR, negatively correlated with sGSH — r =-0,95 as well as svGSH — r=-0,92, while
positive correlation was observed with the concentration of MDA — respectively in the
above biological substrates 0,93 and 0,9. DVR had also a negative correlation bond with
Qs —r=-0,88.
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In patients with varicocele, biochemical parameters were most activly correlated
with Qs. In the left internal testicular vein serum were found reliable (p<0,05), strong,
negative, correlation with syeMDA concentration r=-0,83, positive with svGT activity —
0,83 and svGSH concentration — 0,82. Somewhat higher correlation coefficient values
were recorded by the sperm enzymes activity and mainly with a positive direction,
namely: sGSH - 0,87, cNOS - 0,86, Na*,K*-ATPase — 0,85, sGR - 0,84, sGP - 0,83, as
well as Arg and Ca?*,Mg?*-ATPase — 0,82. In addition, almost identical, but negative
correlation bonds were obtained with — r=-0,84 for INOS activity and sMDA
concentration.

The numerous cross-correlation relationships between sperm parameters, pro-
/antioxidants, L-arginine/NO, ion-transport and immunological systems evidenced the
polyetiological theory of infertility formation in varicocele patients. Prooxidant
mechanisms activation and hyperproduction of proinflammatory cytokines in varicocele
patients create preconditions for auto-aggression, making threats for the men's fertile
potential despite varicocelectomy. This is especially true in a men with deficiency in TAC
and activation of the immune system with increased production of proinflammatory
cytokines in peripheral blood IFN-y>12,4 pg/ml and in seminal plasma — spIFN-y>64,1
pg/ml and splL-6>49,5 pg/ml, after varicocelectomy.

Key words: varicocele, laparoscopic varicocelectomy, testicular elastography,

oxidative stress, immune-dependent infertility, fertile potential prognostic markers.



