AHOTAIIISA

Bopobeywv M.3. «KniHIKO-TaTOreHETUYHI MapKepH PO3BUTKY HETLTIAHOCTI
YOJIOBIKIB 3 a300CIIEpMi€rOy» - KBaTidiKallliiHa HayKoBa Ipallsd Ha MpaBax pyKOIUCY.

Hucepraniss Ha 3100yTTS HAyKOBOTO CTymHeHs JokTopa (dimocodii 3a
cremianbHicTio 222 Menununa. — JIbBIBChKUIA HAIIOHATBHUN MEIUYHUM YHIBEPCUTET

imeH1 [lanmna I'ammmekoro, JIeBiB, 2021.

B auceprainiii BUKJIaIEHO Pe3yibTaTH MOIIYKY MPOTHOCTUYHUX (DAKTOpIB Ta
aHajdi3 JIarHOCTUYHOI I[IHHOCTI pEe3yJIbTaTiB BHUBYEHHS CIEPMOIrpaM, TIOBHOIO
CIIEKPTPY coHoenacTorpadiuHux, TOPMOHAIBHUX, TICTOJOTTYHUX, OIOXIMIYHHMX 1
[IUTOTEHETUYHUX TMOKa3HUKIB 119 marieHTiB 13 pi3HUMU (opmMamMu azoocnepmii.
[TamienTiB o6cTexyBanu Ha 0a31 yposjoriunoro BiggiieHHs KHIIT JIOP «JIsBiBChka
o0jacHa KIIHIYHA JIKapHsS» Ta Kadeapu yposorii JIbBIBCBKOrOo HaliOHAJIBHOIO
MEJMYHOTO YHIBepcuTeTy iMeHi Jlanuna ["anuibkoro.

Bik xBopHX, IKMM INPOBOAWIM KIIHIKO-IIarHOCTUYHI JOCIIKEHHS Ta O101CiI0
S€YOK BapiroBaB B Mexkax 22 — 48 pokiB. CepenHiii BIK XBOpUX 13 TPHUBOIY
TECTUKYJISIPHOI (CEKPETOPHOi) HEeIUIITHOCTI CcKiIamaaB 28,6 poOKiB, a 3 MPUBOIY
MOCTTECTUKYJISIPHOT (€KCKpeTOopHO-00TypaliitHoi) — 31,5 pokiB. CepenHiil TepmiH
HETUTITHOCTI cKitaaaB 4,2 poKy.

Cepen 119 oOcrexxeHux maiieHTiB 3 aszoocmepmiero 'y 69 (58,0 %)
JIarHOCTOBAHO CEKpeTopHy HemmiaHicTh. Y 50 (42,0 %) XBOpuX KOHCTAaTOBaHO
30epexeHU CriepMaToreHe3 MPH eKCKPETOPHO-00TyparliitHiii HETUTITHOCTI.

CBO€10 4eproro MamieHTIB 13 HEOOCTPYKTUBHOIO PopMoto Oyiio po3aiieHo Ha 4
Tpymu:

I'pyna 1. CeKkpeTopHO-€HIOKPUHHA HEIUTAHICTh. [ 1MOrOHagOTPONHUMN
rinoronaauaM (miasumenus OCI ta JIIM) (n = 23).

I'pyma 2. CekpeTopHO-€HAOKPUHHA HEIUIIHICTh. [1MOroHagoTpOMHUN

rinoronaausM (miasumenus ®CI) (n = 19).



I'pyma 3. CekpeTopHO-€HAOKPUHHA HEIUIIHICTh. [1MOroHagoTpOMHUN
rinoronaausM (miaummenns JII) (n = 4).

['pyna 4. CekperopHa HemtiaHicTh. HopMoronagorponuuii rinmorovaausm (N =
23).

Kontpoasny rpyny ckiaau 46 nmpakTHYHO 3I0POBUX YOJIOBIKIB BIKOM Bij 22
10
45 poKiB, SIKI He MaJii 3aXBOPIOBAHb, III0 MOXKYTh CIPUYUHIOBATH HETUTi s, a 49 % 3
HUX Manud Jaited. OcTaHHIM BUKOHYBAJIM cCIEepMoOTpaMmy, O010XiMIUHI JOCHIIKCHHS
esKYJIATY Ta CHPOBATKH KPOBI a TaKOk COHOeNacTorpadiuHi JOCTIKEHHS I€YO0K.

OOCTeXXeHHsI XBOpUX TMMOYMHAIMA 31 300py CKapr, aHamMHe3y Ta MaJblailii
OpraHiB
KaIUTKA 1 ciM’ssHoro kaHatuka. Y3/l 3 edexkrom [lommiepa Ta SIKICHOIO
KOMITPECIHHOIO
enactorpadiero OpraHiB KaJUTKM BUKOHYBAIM SK KOMIUIEKCHE COHOJIOTIYHE
oOcTexxeHHs. AHam3 eAKyJATy MPOBOJUIU 3TIIHO 31 CTaHJapTaMH OI[HKU
mopdomoriuaux xapakrtepuctuk cnepmu (BOO3, 2010). Omi"toBamu 00’eM,
aOCOJIOTHY  KUIBKICTh  CIEPMATO30iiB, BIJCOTOK MPOTPECUBHO  PYXJIUBHX,
KUTTE3AATHUX 1 3 HOPMaATBLHOIO MOP(DOJIOTIEO.

bioricito 31e0UTbIIOT0 BUKOHYBAJIH Y MALIEHTIB 13 MONEPEAHBO BCTAHOBJIEHOIO
dbopMOI0 HEOOCTPYKTUBHOI a300CcTIEpMii.

['opMoHaJIbHI  JTOCTIIPKEHHSI BKJIIOYAJIM BUMIPIOBAaHHS B CHpPOBATIl KPOBI
KOHIIEHTpaIlii  (OJTIKYJIOCTUMYIIOIOYOr0 TOPMOHY, JIIOTEIHI3yIOUOTO TOPMOHY,
MPOJIAKTHHY, €CTPAJII0Ty, 3araIbHOTO TECTOCTEPOHY, 1HT10IHY B.

bioximiuHi IOCTiKEHHS BKIIOYAId BUBUCHHS aKTUBHOCTEH Ta KOHIICHTpAIIii
KOMIIOHEHTIB TMpO- Ta AaHTUOKCUAAHTHOI CHCTeMHM (TMEepOKCHIAIlli JIIMiIiB,
KOHIICHTpAIlli BIJHOBJIEHOTO TJIYTaTIOHY, AaKTUBHOCTEH TJIyTaTIOHNEPOKCHUIA3H,
[IyTaTiIOHpeAyKTa3u Ta TiyTatioHTpancdepasu), aprinaza/NO-cuHTa3zHOT cucTeMU
(axTMBHOCTEHN apriHa3u, KOHCTUTYTUBHOI Ta 1HAynuOenpHOi 130popm NO-cuHTa3M),
Ca’*-3anexnnx  ATO-riIpomasHHX  CHCTEM  IUTa3MaTW4HOI — MeMOpaHH  Ta

CHAOIIIIa3MAaTUUYTHOT'O PETUKYITYMY.



OCKIZTbKM ~ HEIUIJAST 9acTo OOYMOBJIEHO CTPYKTYPHHUMH TepeOyroBaMu
XpOMOMOM, BUBYAJIM IIATOTC€HETUYHI 3MiHU XPOMOCOM IIPH a300CTIePMIi.

Ha croroani nmpo6aemMoro 3anuiaeTbest [udepeHIiiiie J1arHoCTyBaHHS Pi3HUX
dopMm azoocmepmii, TOMYK CHEMUGIYHUX TOPMOHAIBHHUX, 1MYHOJOTIYHUX,
TICTOJIOTIYHUX, O10XIMIYHMX YW ITUTOICHETUYHUX MapKEpiB UM IMOKA3HUKIB IIHOTO
MATOJIOTIYHOTO CTaHy Ta JIIKYBaHHS.

Cepen 69 xBopuX 13 CEKpEeTOPHOIO (HOPMOIO HETUTITHOCTI 3 pi3HUMHU (HopMamMu
TIOrOHaIN3MY y 23 BUSBIICHO a300CIIEPMIIO 3a BIJICYTHOCTI CIIEPMATO301/11B 1 KIIITHH
cnepmaTtoreHesy, mo craHoBuwio 33,3 % ycCiX TAIIE€HTIB 13 CEKPETOPHOIO
HEIUTIHICTIO (30KpeMa, 2 13 JIEHKOUUTOCHEPMIEIO, IO CBIAYMIIO TPO ypaKEHHS
TyOyJIIpHOTO amapary BHACJIJIOK IepeHeceHoro opxity). Y 46 (66,6 %) marmieHTiB
crocTepirajach a3oo0cmnepmisi 3a BIACYTHOCTI CHEpPMAaTO30i/iB, OJHAK 3a HAasBHOCTI
KJIITHH TOTEPEIHUKIB CIIEPMATOTCHE3Y.

VY BoceMmu (11,6 %) marieHTiB i3 69 mgiarHOCTOBaHI CyIyTHI 3aXBOPIOBAHHSI.
Crnocrepiranuch aprepiajibHa TINEPTEH31sI, 3aXBOPIOBAHHS IUIYHKOBO-KHIIIKOBOTO
TPaKTy, Me4iHKU, HUPOK. CIagKoBUX 3aXBOPIOBaHb B OOCTEKEHUX MAIlI€EHTIB HE OYII0
BUSIBJICHO.

3a manumu Y3]I, 00’eM si€40K y KOHTPOJIbHIM TPyIl B CEPEIHbOMY CKJIa/iaB
22,3 £2,1 cm?, mpu mianasoni Big 18,3 mo 25,1 cm®. ¥V rpymi 3 HEOOCTPYKTUBHOIO
a300CIepMI€I0 00’ €M S€UOK B CEpeIHbOMY CKilanaB 16,7+1,7 cm?, B miama3oni Big 12
1o 21,1 cM?. Y 4OTHPHOX YOJIOBIKIB 3 HOPMO300CIIEPMI€I0 00’€M SI€UOK OyB MEHIIE
18 cm?.

AHami3 pi3HHX TPyN MAI€HTIB 13 HEOOCTPYKTUBTHOKO (OPMOIO azoocmepmii
MoKazaB, 10 cepen 23 4oJoBIKIB (Tpyma 1) 13 MEpBUHHUM TINEProHAAOTPOITHUM
rimoroHagusMom — 4 (17,5 %) B aHaMHe31 IepeHECIN BIpYCHUN OpPXIT B IUTHUHCTBI, B
onHoro (4,3 %) Bim3HAYCHUI 3MEHIIIEHUN PO3MIp S€UYOK B KAJTUTIN 3 TUTUHCTBA MiCIIs
NEePEHECeHOI ornepallii 3 TpuBoay (JIErMOHU KaauTKH, B ogHoro (4,3 %) BiamideHa
BIZICYTHICTh MpaBoro sieuka B Kaiutii, Tpoe (13,0%) xBopinu Ha HEBIpyCHHM
opxoemiauaumit. YotupHaaiste iHmmMx namieHTis (60,9 %) Oynp-ski dhaxTopu, mo 6
MOTJIM HETaTUBHO BIUIMHYTH Ha IUIHICTH, 3alepeuyloTh. ¥ BCIX 23 MAIlIEHTIB si€Uka

MajJbIaTOPHO Oynu rinorsia3oBaHi.



BaxxnuBe giarHOCTHYHE 3HA4YEHHS MAalOTh TI'e€MOJWHAMIYHI  MMOKAa3HUKU
MapeHX1IMAaTO3HOTO KPOBOTOKY S€YOK B 1H()EPTUIBHUX YOJOBIKIB, 110 OTPUMAaHI 3a
JOTIOMOTOI0  yIIbTpa3BykoBoi jgommieporpadii. CepenHe 3HayeHHS  JIIHIMHOI
mBuAkocTi  kpoBoTtoky (JILIHK) B aprepisix mnapeHxiMH y YOJOBIKIB 13
HOpMO30ocHepMmiero crpaBa ckiagaio 0,107+0,015 m/c, a 3miBa — 0,103+0,012 m/c.
[Tpu azoocnepmii cepenne 3nauenns JIIIK cmnpaBa ckmagano 0,086+0,012 m/c, a
3niBa — 0,084+0,008 m/c.

TakuMm YMHOM, TeMOAMHAMIYHI TMOKAa3HUKUA OPraHiB KaJIWTKU CBiAYaTh, IO
HalOIbII BUPAKEHI 3MIHM BUSIBIIEHI y YOJOBIKIB 3 a300CHEPMIEI0 32 BIICYTHOCTI
cnepmatorenesy. Lli moka3sHUKHM JOCTOBIPHO BIJPI3HSIOTHCA MiX coboro (p<0,01).
Bcim namienTam 10CaiAHOL TPy Ha OCHOBI OOCTEXEHHS, 3aKII0YEHHS! CIEPMOTPaMHU
Ta TICTOJIOTIYHUX JOCHII)KEHb OloNTaTiB S€4OK OYyJI0 BCTAHOBJICHO HAasSBHICTH
HEOOCTPYKTUBHOI (DOPMU a300CTIEPMIi.

[Ipu ricTONOrIYHOMY JOCIHIKEHHI TKaHMHM siedka marieHTiB 3 HOA y Bcix
3paskax BHABJIEHO 3MiHHM Y 3BMBHCTHX CiM’SIHMX KaHaIbIfX. IX miamerp Oy y 1,5-
2,0 pa3a MeHIIUM (T1MOIIa31s) 010 HOPMHU.

Y nmpyrii cepii mochipkeHb, TpW  aHamizi OiomrariB 23 TAIiE€HTIB 13
rineproHagoTponHuM rinoronaausmMom (miaumiennss OCIT ta JII, rpyma 1),
BUsBJIICHO, 10 B TphoxX (13,0 %) dYonoBika 3 BipyCHUM OpXiTOM B aHamMHe3l B
FICTOJIOTIYHOMY 3aKJIFOYEHHI 3a3HAYEHO — CTIHKAa BCIX KAaHAJbLIB IMOTOBIIEHA Ta
CKJIEpO30BaHa, iXHIA MPOCBIT 3BYKEHHUM, KIITHHU CIEPMATOre€HE3y Ta KIITHHH
Ceproui BIICYTHI1, B IHTEPCTHIIIT — BUpaKeHUI PiOpo3.

VY 20 marmientiB (87,0 %) ricToNoriyHUN aHami3 BUSABHB, IO Mailke B YCIX
KAaHAJIBISIX HAsBHUW JUIIE OJWH KIITHHHUN psiji, MOOYTOBAaHWUN 13 BUTSITHYTHX
NepHeHIUKYJIIpHO A0 OazanbHOoi MeMOpanu kiiTuH Ceproni, sIKI pO3TallOBaHi
rmapajeiabHo oaHa 10 oaHOi. IIpOoCBIT KaHAIBIIB MOPOXKHIN. JIMIE B MOOJMHOKHX
KaHAJIBIIX HasBHA HEBEJIMKA KUIbKICTh TEPMIHOTCHHUX KIITHH, MPEICTaBICHUX
31€01TIBIIIOTO CTIEPMATOTOHISIMH.

[ToniGHOMO ricTONOriYHA KapTHHA Oyna SK y YOJOBIKIB MICHIA OpPXOIEKCIi,
MEPEHEeCEHOr0  BIPYCHOTO  OpXITy,  XJaMiAiiHOTO Ta  OaKTepiaJibHOrO

OpXOEMiAUANMITY, TAaK 1 y YOJIOBIKIB 0€3 00TSXKEHOT0 aHPOJIOTTYHOTO aHAMHE3Y.



VY rpymi 2 y gotuprox (21,0 %) namienTi 3 19 rictonoriunuii aHai3 mokasas,
10 y KaHAJBIX HasiBHA 3MEHIIIEHA PSAIHICTh TePMIHOTEHHUX KIITHH, MPEICTaBICHUX
3/1€OUIBIIIOTO CIIEPMATOTOHISMH 1 ciepMaTOMTaMU. 3pUTUX KIITUH KIHIIEBUX CTaii
crepMarorueHe3y He BusBieHo. Y iHmmx 15 (79,0 %) marfieHTiB TicCTOJOTIYHA
KapTUHA MPAKTHUYHO aHaJoTriyHa. Maibke B yCIX KaHaJbIIX HAsBHUM JUIIE OAUH
KIITUHHUN psif, MOOyAOBaHUN 13 BUTATHYTHUTX MEPIEHIUKYIAPHO 10 Oa3aibHOI
MeMOpanu kiituH Ceptomi. IIpocBIT KaHaNMBIIB MOPOXKHIN 1 JIUIIE B MOOJUHOKHX
KaHAJbLAX  3yCTPIUYA€ThCAd  HEBEJIMKa  KUIBKICTh ~ T'E€PMIHOTEHHUX  KIJITHH,
MpEJICTaBICHHUX 3/1e0LTBIIOro criepMmaroroHismMu. Y nes’stu (60,0 %) i3 Bkazanux 15
NAIl€HTIB B 1HTEPCTUIIT BU3HAYABCA HAOPSK HEBEIMKUX TPyl KiIiTuH Jledmira, a y
mectn (40,0 %) — CTiHKM JACSIKUX KaHAJUBIIB OYJIM IOTOBIICHUMH Ta
CKJIEpO30BaHUMHU, B CTPOMI criocTepiraBcs hokaibHuil (10po3.

VY 4oTHpPHOX MAIIEHTIB TPYNH 3 MpH HEOOTSHKEHOMY aHAMHE31 Ta MaJIbIIaTOPHO
HOPMAaJIbHUX 30BHIIIHIX CTaTEBHX OpraHax, CIOCTEpIrajach amiasis repMIHOTEHHUX
KJIITHH, Y OUIBIIIOCTI KaHAJBIIB HASIBHUM TIILKU OJWH KIITUHHUM P, TOOYIOBaHMIA
13 BUTSTHYTHX TEPHNEPHAUKYISIPHO 10 OazanbHOi MeMOpanu kiituH Ceproni, 1o
pO3TaIoBaHi MapaieilbHO OJHA 0 OJIHOI. Y YacTHWHI KaHAJBIIB BU3HAYAOTHCS 1-2
KIITAHHI PSAU, B SIKUX TepeBakaroTh KIITUHU CepToii 1 BUSBISETHCS HE3HAUYHA
KUIBKICTh criepmaToroHiil. IlpocBiT kaHanbLiB 37e01IbIIOr0 mnopoxxHiil. Kiitun
MI3HIX CTalil criepMaToreHe3y Ta 3puUIMX CIIEPMAaTo30i[iB Yy MPOCBITI KaHAJIbLIB HE
BUSBJICHO.

Cepen 23 nauienTiB (rpyna 4) 3 HOPMOTOHaJOTPOITHUM TiIOTOHAAU3MOM, JBOE
(8,7 %) 1o 3-piuHoro Biky OyJH OMepOBaHi 3 MPUBOLY ABOOIYHOTO KPHIITOPXi3MYy,
nBoe (8,7 %) mepenecau omepariro beprmana 3 omuiei croponn, oaun (4,3 %) —
orepanito IBaniceBnya, oauH (4,3 %) — B HEOHATAILPHUN TIEPI0J] OTPUMYBAB BHCOKI
7031 KOPTHUKOCTEPOIMiB 13 MpHBOAY mpobieM i3 nuxaHHsMm, oauH (4,3 %) —
IpaItoBaaB MPOTATOM 2 POKIB Iepes; OOCTEKEHHSIM Ha BUPOOHUIITBI 31 IIKIJTUBUMH
peuoBuHaMH, iHII 16 (69,7 %) maiieHTiB aHAPOJOTIYHNN aHAMHE3 3arepeuyioTh. Y
BocbMH (34,8 %) mali€HTIB KOHCTAaTOBAHO TiIOIIA3il0 S€YOK (BKIIOYHO 3 THMH,
KOTpi TepeHecan opxormekcito, opxit). Y 15 (65,2 %) mnaiieHTiB MaabnaTopHO

MATOJIOT1i 30BHIIIHIX CTATEBUX OPraHiB HE BUSBJICHO.



Bceim 50 marientam 31 30€peKeHUM CHEPMAaTOT€HE30M BCTAHOBJICHUN J1arHO3
«EKCKPETOPHO-00TYypalliifHa HeIUIIIHICTEY (0O0CcTpyKTUBHA a3oocmepmis). Cepen
obctexenux y 26 (52,0 %) B xo/i 300py aHaMHE3y BJAJOCh BUSBUTH MEPCHECCHHIA
opxoemiauauMiT B aHamHe3i, oguH (2,0 %) mamieHT mepeHic y S-piyHOMY Billl
IBOOIYHY OPXOIEKCII0 3 MPUBOAY KpunTopxizmy, Tpoe (6,0 %) npuraganu tpaBmy
KanuTku B anamHesi, pemra 20 (40,0 %) Oyap-ski, Bpaxarodi GETHIBHICTh (GaKTOPH
B aHaMHE31 3arepevdyBally.

B rpymi 3 11arH030M «eKCKpeTOpHO-00TypalliiiHa HeTUTIIHICTE» (00CTPYKTUBHA
a300cCIiepMis) MOMipHa Tinoriasis s€4ok (MeHiie 4 cM B HalWOLIbIIOMY pO3MIpi)
cnoctepiranach y mectu (12,0 %) xBopux. Takox, nume y mmectu (12,0 %) —
MaJbIIyBAIUCh YOTKOMOIOHI JIISIHKU YIIUIBHEHHS Ha PIBHI JUCTAIBHUX BILIIB
CIM’SIBHBITHUX TPOTOK 1 BUBIJHOI NMPOTOKM MNpHUIATKIB siedok. B mBox (4,0 %)
naiieHTa, 3a JgaHuMu Y3J[ BidyanizyBaJMCsl CHUJIBHO KaJIbIIMHOBAHI CiM’SIBUBIJIHI
MPOTOKH (OJIMH XBOPHUH 13 MiO3POI0 HA MO3aJIeTeHEeBHA TYOepKyIb03), y m’satu (10,0
%) Tali€eHTIB He NMaJbIyBAINCh AUCTAIbHI BUIIUIA CIM’ SIBUBIAHUX MPOTOK, Y 1HIIHX
31 (62,0 %) mariieHTiB TpW Majblallii OPraHiB KaJIWTKW IaTOJOTII HE BHUSBIICHO,
HaBITh MICJIS IEPEHECEHOTO B 16-U 13 HUX OPXOCMIIUIUMITY.

bioricis sieuka € TpaBMaTUYHUM METOJIOM, & OTPUMAaHHS 3pa3KiB TECTUKYIISIPHOI
TKQaHUHU € CKJIQJHIIINM, HIll OTPUMAaHHS CIM SIHOI IJIa3MU YU 3pa3KiB KPOBI s
nociipkeHb. ToMy, icHye motpe0a B MONITyKax 1HIIUX MPOTHOCTUYHUX MOKA3HUKIB
CIIepMaTOreHE3y.

OCKUJIbKY MOPYILIEHHS CIIEPMATOreHe3y YacToO € HACHIKOM BIACTYTHOCTI HOro
CTUMYJIAIIT TOHAJOTPOMIHAMU BaXKIWBO BCTAHOBUTH TOPMOHAJIBHUI  CTaTycC
Marficyra.

OTpumaHi HaMU JaHi CBiA4aTh, U0 y 23 mauieHTiB (rpyna 1) 3 mepBUHHUM
TiNeproHa0TPOHUM Timoronaau3smMoMm piBeHb OCI y kpoBi ctaHoBuTh 28,1+3,75
MO/n. ¥V r1pymi 2 (n=19) 13 CEKpeTOPHO-EHAOKPUHHOI  HEIUIIIHICTIO
(rimeproHaOTpONHUMN TimoroHaausM, i3ouboBane miapuiieHass OCI) pisens OCI y
2 pa3a HWKYMIA B MOPIBHSAHHI 3 rpymnoto 1 1 cranoButh 13,85+0,62 MO/xn. Y pymi 3 (n
= 4) y mami€eHTiB 13 CEKpETOPHO-CHIOKPHUHHOI HEIUTIIHICTIO (T1MeproHag0TPOITHUMA

rinoroHaau3M, i3oipoBane miasuineHHs JII') piBeas @CI" HOpMaTbHUI 1 CTAHOBUTH



8,75+£0,75 MO/mn. Ilpu cexpeTopHii HEIUTIHOCTI 3 HOPMOTOHAJOTPOTTHUM
rinmoronaauzMoM (rpyma 4, n=23) piseabr @CI" cranoButh 6,2+0,5 MO/mi1.

Pigenp JII' y 7rpymi 1 T1Ipu CEKpEeTOPHO-CHAOKPUHHIA  HEIUIITHOCTI
(rimepronamoTponHuii  rimoroHamm3Mm, miaBumennii @OCIT 1 JII') craHOBHUTH
12,52+1,63 MO/n. B rpymi 2 m0Opu CEKpPETOPHO-CHIOKPUHHIA HEIUTAHOCTI
(TimeproHaIOTPONHUHN TIMOTOHAAM3M, 1307h0BaHe MiaBuiieHHsS DCI') 1€l moKa3HUK
cranoButh 5,3+0,64 MO/n. B rpymi 3 npu ceKpeTOpHO-€HAOKPUHHINA HETUIITHOCTI
(TimeproHagoTPONHUI TIMOrOHaAW3M, 1307b0BaHe miaBuineHHs JII') piBers JII'
nopiBHoe 8,65+0,15 MO/n. V rpyni 4, y Hali€eHTIB 13 CEKPETOPHOIO HEIUIIAHICTIO
IpY HOPMOTOHAJAOTPOITHOMY TinmoroHaausmy pises JII' cknagas 4,8+0,5 MO/mi.

[Ilomo TectocTepony, To B rpymi 1 Horo piBeHb ckianas 16,13+£3,51, B rpymi 2
— 14,63+4,95, B rpymi 3 — 11,6+£0,4 1 B rpyni 4 — 30,7+7,5 umons/n. Jluie y Tphox
(16,7 %) mamientiB rpynu 1 croctepiraBcs piBeHb TECTOCTEPOHY HAOIMKEHUU 0
HIWKHBOT Mexi HopMmu. Y m’satu (33,3 %) mamieHTiB rpynu 2 TeX CIOCTEpiraBcs
PIBEHb TECTOCTEPOHY OJIMKYMM 10 HUKHBOT MEK1 HOPMH.

VY rpyni 1 KoHIEHTpallis ecTpaaiony ckianana 23,74+6,89, B rpym 2 — 40,1+
12,7, B rpymi 3 — 34,0+1,1, i B rpymi 4 — 36,8+8,1 nr/mi. KoHneHTparlisi mpoiakTHHY
B KpOBI MaIlieHTiB rpynu 1 ckmagana 12,42+2.24, rpynu 2 — 8,6+ 0,4, rpynu 3 —
3,1£1,3, a rpynu 4 — 8,3+1,2 ur/mn. B ognoro (4,3 %) mamieHTta i3 23 BUSBHIIACH
MOMIpHA TINEepHpoJaKTUHeMis. BaxiauBowo BUABUIACH TEHJCHINS 1O IiJIBUIICHHS
PI1BHSI POJIAKTUHY B JIaHIi TPYIIL.

B rpyni 1 cnoctepiraBcsi CUJIbHUNA KOPENALINHUI 3B'A30K MK MOKa3HUKAMHU
OCI' ta JII' (r = 0,46), JII' ta 3aranbauM Tectocteponom (r = 0,57), JII' ta
ectpagionoM (r = 0,64) (ToOTO, 31 3pOCTAaHHSAM 3HAYEHHS OJHOTO ITOKA3HUKA -
3pOCTaB 1 1HIIHH).

CunpHuii 00CpHEHUN KOPEJAIIWHUN 3B'I30K BUSBWIM MDK IOKa3HUKAMH
ecTtpamiony Ta mposiaktuHy (r =-0,98), ectpamiony ta ®CI' (r =-0,87), JII' Ta
nposaktury (r =-0,53) (To0TO, 31 3HMKEHHSIM OJHOTO IMOKA3HUKA — 3pOCTaB 1HIITHH).

Y rpyni 2 mpsmuii KopensmidHui 3B'sS30K crmoctepiraBcs mixk DOCI Ta
3arajJbHUM TecTocTepoHOM (r = 0,6). CunbHul 00EpHEHUI 3B'SI30K MIXK MOKa3HUKAMHU

3arajJibHOTO TECTOCTEPOHY Ta ectpamiony (r = -0,77), ®CI' ta JII' (r = -0,51),



TeCTOoCTepoHy Ta mpomaktuHy (r  =-0,59), 1m0 HEMOXJIMBO OJHO3HAYHO
IHTEpIIPETYBaTH.

VY aBox mamieHTiB Tpynu 3 crocrepiraauch nomipHo miaBuiienuid JIIT ta
HopMaibHi piBHi DCI, TectoctepoHy, ectpamionny Ha (OHI JEHI0 3HUKEHOTO
POJAKTUHY.

Y rpyni 4 3a7eXHOCTI MK HasSBHICTIO a300CHepMii Ta JAaHUMU aHAMHE3Y YU
00’ekTUBHOTO OOCTeXeHHsT He BusaBieHo. Jlume B omaoro (4,3 %) mnarieHTa
KOHIIEHTpAIIisl 3araJIbHOI0 TECTOCTEPOHY Oyia OJUKYOI0 O HUKHBOT MEKI HOPMU —
6,5 HMoB/11, B iHIOTO (4,3 %) mamieHTa KOHIIEHTpaIlisl ecTpaaiony Oyjia BUCOKOIO —
91,12 nr/mn. B it rpyni KopensiidiHuN 3B'SI30K CIOCTEPIraBcs MK MOKa3HUKAMU
JII' Ta mpomaktuHy (r = 0,74). Y >XOOHOMY BHIIaJKy HE CIIOCTEPIrajoch
riIepIpoTaAKTUHEMII.

TakuMm 4YWHOM, CyJsSYM 3 HAIIUX JAHUX, MOXHa 3pOOUTH BHUCHOBOK, IO B
uutomy koHueHTpaiiss @CI' B cupoBaTiii KpOBi 3BOPOTHHO MPOMOPIIIHO KOPETIOE 3
BUPAKEHICTIO OPYILIEHHS CLIEPMaTOTEHE3Y.

[Ipu  exkckpeTopHO-O0TypaliiHiii  HerIaHocTi  (0OCcTpykTuBHA  (hopma
azoocriepmii) piBeab @CI" y kposi mamientiB (n = 50) ckmagaB 5,72+1,34 MO/n,
piens JII' — 5,29+0,53 MO/n, piBeHb 3arajibHOro TecTocTepoHy — 17,2542.46
HMOJIB/JI, ecTpafaiony — 42,42+7,76 nir/mi, a nponaktuHy — 6,0+0,8 Hr/mi.

Hamu BusiBiieHo, mo piBeHb iHri0iHYy B npu HOA 3HumxkyBaBcs B 2,7 pasa, B
nopiBHSHHI 3 Hopmozoocnepmieto. Pisens ®OCIT mae cyTTeBe NPOTHOCTHYHE
3HAYEHHS, 3[e0UIBIIOr0 MPHU TINEProHaJOTPONHOMY TinoroHaausmi. OLiHKa PiBHA
iHrioiHy B B OarathoxX BHMaaKax MOXE CTaTH aJIbTEPHATHUBOIO OIOTCIT IS
nudepeHIIHOT JIarHOCTUKH HETUTI IS YOJIOBIKIB.

3riIHO Cy4YacHUX YSBIIEHb, PO3BUTOK MATOJIOTIYHUX IMPOIECIB B OpPraHi3Mi
CYNPOBOIKYIOTHCSI TIOPYIIECHHSM MEXaHI3MIB aHTHUOKCHJIAHTHOTO 3aXHUCTy KIITHUH
[28, 29, 62, 64, 73, 76]. Hamu ipoBeaeHO MOPiBHSIIbHE A0ciiKeHHs mporieciB [10J1
1 cucTeMH TIyTaTiOHy B CIM’SiHIM Mja3Mi 1 B CHpOBATIl KpPOBI YOJIOBIKIB 13
azoocrepmiero. Bimomo, 1m0 OKpiM €H3MMAaTUYHUX KOMIIOHEHTIB aHTHOKCHJIAHTHOI

CUCTCMH BaXJIWBa PpoOJIb HAJICKHUTb HCCH3MMHHUM AHTHOKCHUAAHTAM, TaKHM K



[JIyTaTiOH BIJHOBIEHUH, SAKUH € UEHTPaJbHUM KOMIIOHEHTOM TJIyTaTiOHOBOI
AHTUOKCUJAHTHOI CUCTEMH.

CraH HEeH3MMAaTU4YHOI KOMIIOHEHTH aHTHOKCHUJIAHTHOI CHUCTEMU B CIM SHIH
IUTa3Ml  OLIIHIOBAJIM 3a BMICTOM BIJHOBJIEHOIO, 3arajbHOr0 Ta OKHCHEHOI'O
IIyTaTiOHy, Ta PEIOKC-IHIAEKCOM TJIyTaTIOHY OOYMCICHHMM 3a CITIBBIIHOIICHHSIM
PI3HMIII 3aTAJTBHOTO Ta OKMCHEHOTO TIIYTaTIOHY J0 3arajbHOTO TIyTaTiOHY.

3a pesynbraTaMu JOCHDKEHHS TEPOKCHUIAIll JIMiIiB Ta OKpPEMHUX
KOMITOHEHTIB TJIyTaTIOHOBOiI AaHTHUOKCHUAAHTHOI CHUCTEMU Oyso 3’5COBaHO, IO
KOHIIEHTpalliss MajoHoBoro mianpaeriny (MJIIA), sk Oiomapkepa mepoKcuaarii
JMIAIB, y CIM’sIHIN TU1a3Mi MpU HEOOCTPYKTUBHIN azoocrepMii 3poctana B 1,5 paza.
3aranbHa aHTHOKCUJAHTHA akTuBHICT, npu HOA 3HmwxyBamacte B 1,5 pa3za.
KoHueHTpanis BIJHOBIEHOIO TIYyTAaTiOHY 3HWXKYyBajach B 1,8 pas3a, a KOHIEHTpaLis
3arajbHOTO TJYTaTIOHY 3HMXKYyBajack B 1,5 paza. Ilpu 11boMy JOCTOBIpHUX 3MIH B
KOHLIEHTpALli OKUCHEHOTO TJIyTaTIOHY HE BUSBIICHO.

MoskHa BBa)KaTH, 1110 BaXXJIMBUM J1arHOCTUYHUM TecToM (Mapkepom) Ha HOA
MOXe OyTH CHIBBIIHOIIEHHS BIJHOBJIEHOTO TJIYTaTIOHY JO OKHCHEHOI B
criepManbHil mia3mi: mpu Hopmosoocnepumii — 1,5, a mpu HOA - 0,9.

O6uucnenns penokc-igaekcy (RI GSH) mnpoaemMoHCTpyBanzo JOCTOBIpHE
3HM)KEHHSI CyMapHOi MOTY>KHOCTI JIaHOI CHCTEMHM B CIM SHIi IJ1a3Ml YOJIOBIKIB 13
HEOOCTPYKTHUBHOIO (hopMor0 azoocnepmii. [leit mokasHuK Tex Moxe OyTH BOKIUBUM
niarHoctudHUM TecToM Ha HOA. Pi3ke 3HWIKEHHS KOHIICHTpAIii BiJHOBJICHOTO
[JIyTaTIOHY 1 WOTro CHIBBIHOUIEHHS J10 OKHMCHEHOrO TJIYTaTiOHY CBITYUThH MPO
MOCHUJIEHE Or0 BUKOPHUCTAHHSA y CIM SIHIN T1a3Mi.

OpHOYacHO 3 aKTUBAIIEI0 TIEPOKCUAAIIIT JTIMIIB Y CiM’sIHIH T1a3Mi TAIlIE€HTIB 3
HOA BusiBIIeHO AOCTOBIpHE 3HUXXEHHS AKTUBHOCTI TJIYyTaTIOHMEPOKCHAA3U I0JI0
KOHTPOJIbHUX 3HayeHb, B 1,3 pasza. Illogo akTHBHOCTI TIyTaTiOHpEIyKTa3u, TO
JOCTOBIPHUX BIAMIHHOCTEH MIX JOCHIIPKYBAHOIO 1 KOHTPOJIBHOIO Tpymamu He
BusiBiIeHO (p>0,05).

[Ipu mocmiKeHHI aKTUBHOCTI TUIyTaTiOHTpaHc(depa3u BHUSBICHO, L0 MpU

......

paza (p<0,05).



Aprina3o-NO-cuHTa3Ha cucTeMa MpuiiMae ydacTh B PEryJisiiii IpakKTHYHO BCIX
BHYTPIITHBOKJIIITUHHUX TIPOIIECIB, BKJIIOYaO4M mpodideparii Ta mgudepeHiialito
kiitiH. Oxcup azoty (NO), mo mpoaykyerbesi B NO-CHHTa3HIN peakilli peryitoe
MpoIec  CInepMaToreHe3y, BIUIMBAE HA  JKATTE3ATHICTh Ta  PyXJUBICTH
crepmaTo30iniB. B pe3ysibpTaTi npoBeAeHUX HAMU €KCIIEPUMEHTIB 3’ COBAHO, IO MpU
HOA B ciM’siHIN T1a3Mi apriHa3Ha akTHBHICTh € B 1,5 paza HIKYOI0 HIXK MpH
HOpMoO3ooctepmii (p<0,05).

Bcranosneno, mo npu HOA aktuBHicTh cNOS J0CTOBIPHO HE 3MIHIOETHCS
moa0 KoHTposito (p>0,05). AxtuBHicth INOS B CiM’sSHIM 1J1a3Mi MOPAKTAYHO
3I0POBHX YOJIOBIKIB 1ACHTHU(IKYETHCS B HE3HAYHIM Mipi, MPaKTUYHO HAa MEXI
noxuoku. Ilpu HOA axtuBHicTh INOS, sxa € Ca2+-He3ane>KHOIo, 3pocTae 1oa0
KoHTpouTro B 17,7 paza (p<0,001).

Mu BuUBYAJIM CHIBBIIHONIICHHS akTUBHOCTeW apriHasu g0 1NOS. 3a
HOopMo3oocnepmii BoHO ckiamae 11,9, a 3a HOA - 0,5. Takum uuHOM,
CHIBBIAHOIIEHHS B CIM sHIM TU1a3Mi  apriHaza/iNOS  Moxke OyTH BaKJIMBUM
MPOTHOCTUYHUM TOKAa3HUKOM PO3BUTKY HEOOCTPYKTUBHOI azoocmepmii. [3 1mporo
TaKOX BUILTMBAE, 10 1Hr10yBaHHs INOS Moke OyTH MOTEHIIMHOIO TeparneBTUYHOIO
MIIIEHHIO TIPH JIIKyBaHH1 a300CTIEPMIi.

VY namieHTIB 3 a300CHEPMIEI0  CIOCTEPIrajJoch JIOCTOBIPHE 3HWKEHHS B
ciM’siHIM Tura3mi kormerpartii NO; , y 1,6 paza (p<0,001). IIlomo NOj3’, TO ¥oro
KOHIIEHTpAIlisl JOCTOBipHO 3pocTana B 1,5 paza (p<0,001). BaxxiauBo BIAMITUTH, IO
npu azoocnepMii cyrTeBo 3pocrae criBinHomeHHss NO3/NO; , y 4,9 pasa. B Toii yac
SK Y HOpMI 11e CIiBBiHOIICHHS qopiBHIOE 2,0 pa3a. Lle ciiBBiAHOIIIEHHS T€K MOXHA
BBA)KATH MPOTHOCTUYHHUM IMOKA3HUKOM PO3BHUTKY a300CIepMii.

Bigomo, 1m0 He TUIBKM caM OKCHJ a30Ty, aje W Moro moximHi 371HCHIOIOTH
BaHBI ¢izionoriuni GyHKIli, 6EpyTh y4acTh B PETYJSIl amonTo3y, aHTi0TeHe3y,
BUIbHOpAIMKaIbHUX TipoleciB. [lpumyckaerbcs, mo NO, 1O yTBOPIOETHCS Y
HaaMIpHIA KITBKOCTI, MPU TATOJOTIYHWUX CTaHAX OpPraHi3My, Ma€ BUPAXKCHY
UTOTOKCUYHY 10 BHACIIOK YTBOPEHHS MEPOKCHHITPUTY [84, 207, 209].

OkpiM okcuay asory, iomizoBaumii Ca’* Takox Bimirpae KIOHOBY pOib B

perynanii  NPakTUYHO  BCIX  BHYTPIMIHBOKIITHHUX  MPOLECIB,  BKIIOYAIOYH



npodidepaniro Ta maudepeHmanio KIiTHH, amonTto3 Ttomo [72, 78, 100, 108].
BaxuMBa pOIb y [NATPHMAHHI  BHYTPIIHBOKIITHHHOrO romeocrasy Ca®'
BimBomutecs Ca’* Mg?*-ATda3i mmasMatndHOi MEMOPaHH Ta CHAOILIA3MATHIHOTO
peTUKYIyMy, (YHKIlIS SKUX TOJSITAa€ y 3HIDKCHHI KOHIICHTpAIlli JaHOTO 10HY B
LIATO30JII.

BcTanoBieno, mo Ca2+,Mgz+-AT(Da3Ha AKTUBHICTh IUIA3MaTUYHOI MEMOpaHH
TMGOIMTIB  KpOBI MPAKTUYHO 3J0POBUX YOJOBIKIB 13 HOPMO300CIEPMIEI0
JIOCTOBIPHO HE BiJipi3HsIach BiJl ¢izionoriynoi Hopmu. [Ipu HOA akTUBHICTH 1ILOTO
CH3MMy 3HIKyBamach B 1,5 pasa. Ilpm gocmimkenni Ca”* Mg*-AT®aszuoi
aktuBHocTi MemOpan EIIP mimdonutiB kpoBi oci6 i3 OA ta HOA BusBiIEeHO, 110
JOCTOBIpHE 3HIKEHHS ii criocTepiraerhes Timbku npu HOA (p<0,05).

Sumkenns Ca”" Mg”-ATda3Hoi aKTHBHOCTI IIa3MaTHYHOI MeMOpaHH i
mem6pan EIIP mimdonutis kposi mamientis 3 HOA cBizunth mpo 3poctanns [Ca’'];
y muTo30m TiMQOLHTIB, TOGTO MepeBaHTaKeHHs ix iomizoammm Ca’’. 3pocTamms
koHmerpani Ca’* B LMTO30MI CBIIYMTH PO MOPYLICHHS (YHKIIOHYBAHHS
PEryJIATOPHUX CUCTEM KJIITHHH 1 II€ XapaKTePHO I OaraTboX MaToJIOTIM.

[Mogo UMTOr€HETMYHHX 3MIH, TO Yy MEpPUIMX TPbOX TIpYyNax Mall€HTIB
TCHEeTUYHUX 3MIH NMPU KapiOTHIYBaHHS HE BHABICHO. Y rpymi 4 3 CEKPETOPHOIO
HETUTITHICTIO (HOPMOTOHAIOTPOITHUM TiMOTOHAAW3M) TiTbkd B ogHoro (4,3 %)
naiieHTa cnoctepiranu kapiotun 46 XY, 9ph.

Cepen 50 mamieHTIB rpymnu 31 30€peKEHUM CIEPMATOTeHE30M (EKCKPETOPHO-
oOTypalliifHa HEIUIIHICTh) JIMIe B OJHOro croctepiraBcs kapiotun 46 XY (4)
(p152q12). Ille y 4 (8,0 %) marlfieHTiB BUSABICHO, 110 BOHH € IeTEPO3UTOTaMHU 3a
mytauiero F508del rena TPBM, mio iMoBipHO cTajio mMpUYMHOIO areHesii ductus
deferens. ¥ 45 (90,0 %) namienTiB i3 kapioturnom 46 XY y TOCTIKYBaHHUX JUISTHKaX
Y-XpoMocoMu MIKpOEIIeIii He BUSBICHO Ta aHATI30BaHUX MyTalliid reHa TPBM He
BUSIBJICHO.

Takum yuHOM, B pe3yibTaTi MPOBEICHUX AOCTIIKEHb BHSBIEHO, IO IMPHU
HEOOCTPYKTHUBHIN dbopmi azoocmepmii Bi/I0yBaIOTHCS HE TITBKH
MopdhodyHKIIIOHATBHI 3MIHM B CIM SHUKaX YU TOPMOHAJIBHOMY J3€pKaii, aje

OloxiMiuHI 3MiHM B CiM’sHIM mnazMi. OcoOnMBO 11 3MIHM TPOSBISIOTHCA B



MOPYIIEHH! PEryJISTOPHUX CUCTEM KIITUHU — MPO- Ta aHTUOKCHAAHTHOI, apriHazo-
NO-cunTasznoi ta Ca?*-ATd-3a1exH0i. BaskIMBUMH JNOJATKOBUMH MPOTHOCTUYHUMU
MOKa3HUKaMU a300CIepMii MOXKYTh OyTH 3pOCTaHHS B CIM’SIHIM T1a3Mi aKTHBHOCTI
1HAymoensHoi 130popmu NO-cHHTa3M, CHiBBIIHOIICHHS BiJHOBJIEHOTO TIIyTaTiOHY
JI0 OKHCHEHOT0, PEeIOKC-IHIEKC BIJIHOBJICHOTO TJyTaTIOHY, CIiBBIHOIICHHS
aKTUBHOCTI apriHazu a0 iHaynuobensHoi 130popmu  NO-cuHTa3M, a TaKOX
crhiBBigHOMIEHHST MeTabomiTiB  okcuay aszoty — NO3/NOj, OanpHa oOIliHKa
FICTOJIOTIYHUX MOKA3HUKIB O10NTATIB S€YOK.

KurouoBi  cjaoBa:  Hemmaasd, a300CmnepMis, CEKPETOPHO-EHAOKPHUHHA
HEIUTIHICTh,  €KCKPETOPHO-00TypalliiHa HEIUIIIHICTh, enactorpadis  s€YOK,
OKCHUIATUBHUN cTpec, aprina3o-NO-cuHTa3Ha cucrtema, Ca”*-3amexxna  ATO-

ripojia3Ha CUCTeMa, MPOTHOCTUYHI MapKepH a300CIepMii.

SUMMARY
Vorobets M.Z. Clinical and pathogenetic markers of infertility development in
men with azoospermia — qualifying scientific work on the right of manuscript.
Dissertation for the PhD degree (PhD) in specialty 222 Medicine — Danylo
Halytsky Lviv National Medical University, Lviv, 2021.

The dissertation is devoted to the study of hormonal, histological, biochemical
and cytogenetic indicators that characterize the development of various forms of
azoospermia. Azoospermia is the most difficult form of male infertility to treat. It is
defined as the complete absence of sperm in the ejaculate. Depending on the nature
and causes of impaired spermatogenesis, azoospermia is differentiated into
obstructive (excretory, OA) and non-obstructive (secretory, NOA). The issue of the
differential diagnosis of various forms of azoospermia, the search for specific
hormonal, immunological, histological, biochemical or cytogenetic markers or
indicators of this pathological condition and treatment remain unexplored.

The age of patients who underwent clinical diagnostic tests and testicular

biopsy varied between 22 and 48 years.The average age of patients with testicular



(secretory) infertility was 28.6 years and with posttesticular (excretory-obstructive)
was 31.5 years. The average term of infertility was 4.2 years.

Among 119 examined patients with azoospermia 69 (58.0 %) were diagnosed
with testicular infertility. 50 (42,0 %) patients were diagnosed with preserved
spermatogenesis at posttesticular infertility.

Among 69 patients with testicular infertility with various forms of
hypogonadism 23 were diagnosed with azoospermia at the absence of sperm and
spermatogenesis cells. Azoospermia was also observed in 46 (66 %) patients at the
absence of spermatozoa but in the presence of spermatogenesis precursor cells.

Eight (11.6 %) patients out of 69 were diagnosed with comorbidities.
Hypertension, diseases of the gastrointestinal tract, liver, kidneys were observed.
Hereditary diseases in the examined patients were not detected.

According to ultrasound the volume of the testicles in the control group
averaged 22.3+2.1 cm? in the range from 18.3 to 25.1 cm?. In the azoospermia group,
the average testicular volume was 16.7£1.7 cm, ranging from 12 to 21.1 cm. In four
men with normozoospermia testicular volume was less than 18 cm.

Analysis of different groups of patients with non-obstructive azoospermia
showed that among 23 men (group 1) with primary hypergonadotropic hypogonadism
4 (17.5 %) had a history of viral orchitis in childhood, one (4.3 %) had reduced
testicular size in the scrotum from childhood after undergoing surgery for phlegmon
of the scrotum, one (4.3 %) had no right testicle in the scrotum, three (13.0 %) had
non-viral orchoepididymitis.

Fourteen other patients (60.9 %) deny any factors that could adversely affect
fertility. All 23 patients had testicular palpation hypoplasia (18 to 37 mm).

Hemodynamic parameters of testicular parenchymal blood flow of infertile
men obtained by Doppler ultrasound are significant for diagnostic too. The average
value of the linear blood flow velocity (LVF) in the arteries of the parenchyma in
men with normozoospermia from the right side was 0.107+£0.015 m/s and from the
left side 0.103+0.012 m/s. At azoospermia, the averrage value of LVF of the right
side was 0.086+0.012 m/s and of the left side 0.084+0.008 m/s.



Thus, the hemodynamic parameters of the scrotum indicate that the most
pronounced changes were found in men with azoospermia at the absence of
spermatogenesis. These indicators differ significantly (p<0,01). The presence of a
non-obstructive form of azoospermia was established in all patients of the
experimental group on the basis of examination and conclusion of the spermogram.

Histological examination of the testicular tissue of patients with NOA in all
samples revealed changes in the tortuous seminal tubules. Their diameter was 1.5-2.0
times smaller (hypoplasia) than normal.

In the second series of studies, when analysing of biopsies of 23 patients with
hypogonadotropic hypogonadism (increased FSH and LH, group 1) it was found that
in three (13.0 %) man with a history of viral orchitis in the histological report all
tubules thickened and sclerosed, their lumen is narrowed, spermatogenesis cells and
Sertoli cells are absent, in the interstitium severe fibrosis is observed.

Histological analysis of 20 patients (87.0 %) revealed that in almost all tubules
there is only one cell row, constructed from Sertoli cells extended perpendicular to
the basement membrane, which are located in parallel to each other. The lumen of the
tubules is empty. Only in single tubules there is a small number of germinogenic
cells, represented mainly by spermatogonia.

The histological picture was similar in men after orchopexy, transferred viral
orchitis, chlamydial and bacterial orchoepididymitis and in men without a burdened
andrological history.

In group 2 a histological analysis showed a reduced number of germinogenic
cells represented mainly by spermatogonia and spermatocytes in the tubules of four
(21.0 %) patients. Mature cells of the final stages of spermatogenesis were not
detected. The histological picture of other 15 (79.0 %) patients is almost similar. In
almost all tubules there is only one cell row, constructed from elongated
perpendicular to the basement membrane of Sertoli cells. The lumen of the tubules is
empty and only in single tubules there is a small number of germinogenic cells,
represented mainly by spermatogonia. Nine (60.0 %) of these 15 patients have been

observed with swelling of small groups of Leydig cells in the interstitium and six



patients (40.0 %) with thickened and sclerosed walls of some tubules, focal fibrosis in
the stroma.

Two patients of group 3 with an unencumbered anamnesis and palpation of
normal external genitalia have been observed with aplasia of germinogenic cells. In
most tubules there is only one cell row constructed from elongated Sertoli cells
perpendicular to the basement membrane, located in parallel to each other. In a part
of tubules 1-2 rows of cells in which Sertoli cells prevail are defined and insignificant
number of spermatogonia is found. The lumen of the tubules is mostly empty. Cells
of late stages of spermatogenesis and mature spermatozoa in the lumen of the tubules
have not been detected.

Among 23 patients (group 4) with normogonadotropic hypogonadism, two (8.7
%) till 3 years of age were operated on for bilateral cryptorchidism, two (8.7 %)
underwent Bergman's operation on one side, one (4.3 %) had Ivanisevich's operation,
one (4.3 %) received high doses of corticosteroids in the neonatal period due to
respiratory problems, one (4.3 %) for 2 years before examination and testicular
biopsy had worked in hazardous industries, the other 16 (69.7 %) patients deny
andrological history. Eight (34.8 %) patients were diagnosed with testicular
hypoplasia (including those who underwent orchopexy, orchitis, two with an
unencumbered anamnesis). The pathology of the external genitalia was not detected
by palpation in 15 (65.2 %) patients.

50 patients with preserved spermatogenesis all were diagnosed with
posttesticular (excretory-obstructive infertility, obstructive azoospermia). Among the
examined 26 (52.0 %) during the collection of anamnesis it was possible to detect a
history of orchoepididymitis, one (2.0 %) patient underwent bilateral orchopexy at
the age of 5 due to cryptorchidism, three (6,0 %) recalled an injury wickets in the
anamnesis, the remaining 20 (40.0 %) any, affecting fertility factors in the anamnesis
were denied.

Moderate testicular hypoplasia (less than 4 cm in the largest size) was observed
in six (12.0 %) patients. Only six patients (12.0 %) had palpable areas of compaction
at the level of the distal parts of the vas deferens and the excretory duct of the

epididymis. Two (4.0 %) patient at ultrasound have been visualized with highly



calcined vas deferens (a patient with suspected extrapulmonary tuberculosis). In five
(10.0 %) patients the distal parts of the vas deferens were not palpated, in the other 31
(62.0 %) patients with palpation of the scrotum were not detected pathology, even
that 16 of them were after orchochepididymitis.

Testicular biopsy is a traumatic method and obtaining testicular tissue samples
Is much more difficult than taking blood samples for research. Therefore, there is a
need to look for other biomarkers of spermatogenesis in particular in venous blood.

It is important to establish the hormonal status of the patient. The level of
follicle-stimulating hormone (FSH), luteinizing hormone (LH), testosterone (T) in the
venous blood are determined for that. Thus, hypogonadotropic hypogonadism at
NOA is promising for the therapy condition. This is an endocrine disease
characterized by insufficient spermatogenesis due to lack of gonadotropin
stimulation.

Our data indicate that in 23 patients (group 1) with primary hypergonadotropic
hypogonadism, the level of FSH in the blood is 28.1+3.75 TU/L.

In group 2 (n=19) with testicular infertility (hypergonadotropic hypogonadism,
isolated increase in FSH) the level of FSH is 2 times lower compared to group 1 and
is 13.85£0.62 IU/L. In group 3 (n=4) in patients with testicular infertility
(hypergonadotropic hypogonadism, isolated increase in LH), the level of FSH is still
normal and is 8.75+0.75 IU/ml. In secretory infertility with normogonadotropic
hypogonadism (group 4, n=23), the level of FSH is 6.2+0.5 IU/ml.

The level of LH in group 1 with testicular infertility (hypergonadotropic
hypogonadism, elevated FSH and LH) is 12.52+1.63 IU/L. In group 2 with secretory-
endocrine infertility (hypergonadotropic hypogonadism, isolated increase in FSH),
this figure is 5.3+0.64 IU/L. In group 3 with testicular infertility (hypergonadotropic
hypogonadism, isolated increase in LH) the level of LH is equal to 8.65+0.15 TU/L.
In group 4, in patients with secretory infertility with normogonadotropic
hypogonadism, the LH level was 4.84+0.5 IU/ml.

Regarding testosterone, in group 1 its level was 16.13+£3.51, in group 2 it was

14.63+4.95, in group 3 it was 11.6£0.4 and in group 4 it was 30.7+7.5 nmol/L. Only



three (16.7%) patients in group 1 had reduced testosterone levels. Decreased
testosterone levels were also observed in five (33.3%) patients of group 2.

In group 1, the concentration of estradiol was 23.744+6.89, in group 2 it was
40.1£12.7, in group 3 it was 34.0£1.1, and in group 4 it was 36.8£8.1 pg/ml. The
concentration of prolactin in the blood of patients in group 1 was 12.42+2.24, in
group 2 it was 8.6+0.4, in group 3 it was 3.1+1.3 and in group 4 it was 8.3%=1.2 ng/ml.
One (5.6%) of 18 patients with moderate hyperprolactinemia has been revealed. The
tendency to increase the level of prolactin in this group was important.

In group 1, there was a strong correlation between FSH and LH (r=0.46),
between LH and total testosterone (r=0.57) and between LH and estradiol (r=0.64)
(thus, with increasing value of one indicator another one was growing).

A strong inverse correlation was found between estradiol and prolactin (r=-
0.98), estradiol and FSH (r=-0.87), LH and prolactin (r=-0.53) (thus, with increasing
value of one indicator another one was growing).

In group 2, a direct correlation was observed between FSH and total
testosterone (r=0.6). Strong inverse relationship between total testosterone and
estradiol (r=-0.77), FSH and LH (r=-0.51), which cannot be unambiguously
interpreted, testosterone and prolactin (r=-0.59).

Moderately elevated LH and normal levels of FSH, testosterone, and estradiol
with slightly reduced prolactin were observed in two patients in group 3.

In group 4, no relationship was found between the presence of azoospermia
and history or objective examination. Only one (4.3 %) patient had a low testosterone
concentration of 6.5 nmol/L, and another (4.3 %) patient had a high estradiol
concentration of 91.12 pg/ml. In this group, a correlation was observed between LH
and prolactin (r=0.74). Hyperprolactinemia was not observed in any case.

Thus, judging by our data, we can conclude that in general the concentration of
FSH in the serum is inversely correlated with the severity of spermatogenesis.

At posttesticular (excretory-obstructive) infertility (obstructive form of
azoospermia) the level of FSH in the blood of patients (n=50) was 5.72+1.34 TU/L,
the level of LH was 5.29+0.53 IU/L, the level of total testosterone was 17.25+2.46
nmol/L, estradiol was 42.42+7.76 pg/ml, and prolactin was 6.0+0.8 ng/ml.



The obtained own and literature data show that in addition to histological
analysis of testicular biopsies, inhibin B is the most important biochemical marker for
the assessment of spermatogenesis at non-obstructive azoospermia.

We found that the level of this hormone at NOA decreased by 2.7 times,
compared with normozoospermia. FSH levels have a significant prognostic value,
mostly at hypergonadotropic hypogonadism while assessment of inhibin B levels is in
many cases an alternative to biopsy for the differential diagnosis of male infertility.

According to modern ideas, the development of pathological processes in the
body is accompanied by a violation of the mechanisms of antioxidant protection of
cells. An important place among the antioxidant system (AOS) of the cell is occupied
by the glutathione system, which components are involved in both enzymatic
(glutathione peroxidase, glutathione reductase, glutathione transferase) and non-
enzymatic (glutathione) reactions of AOS.

We conducted a comparative study of the processes of LP and glutathione
system in seminal plasma and serum of men diagnosed with azoospermia.

It is known that in addition to the enzymatic components of the antioxidant
system, an important role belongs to non-enzymatic antioxidants such as reduced
glutathione. It is a central component of the glutathione antioxidant system.

The state of the non-enzymatic component of the antioxidant system in seminal
plasma was evaluated by the content of reduced, total and oxidized glutathione, and
the redox index of glutathione calculated by the ratio of the difference between total
and oxidized glutathione to total glutathione.

According to the results of the study of lipid peroxidation and individual
components of the glutathione antioxidant system, it was found that the concentration
of malonic dialdehyde (MDA) as a biomarker of lipid peroxidation in seminal plasma
of control was 2.3+0.3 pM and at non-obstructive azoospermia was 3.5+0.3 uM, ie
increased by 1.5 times. Total antioxidant activity at NOA decreased by 1.5 times. The
concentration of reduced glutathione decreased by 1.8 times and the concentration of
total glutathione decreased by 1.5 times. No significant changes in the concentration

of oxidized glutathione were detected.



It can be considered that an important diagnostic test (marker) for NOA is the
ratio of reduced glutathione to oxidized one. In sperm plasma at normozoospermia it
Is 1.5 and at NOA it is 0.9.

When study of certain non-enzymatic components of the glutathione
antioxidant system in the blood serum, it was found that the total antioxidant activity
at NOA decreased by 1.2 times. The concentration of reduced glutathione decreased
by 1.8 times, and the concentration of total glutathione decreased by 1.2 times.
However, as in the case of seminal plasma, no significant changes in the
concentration of oxidized glutathione were detected.

Calculation of the redox index (RI GSH) showed a decrease in the total
capacity of this system in the seminal plasma of men with non-obstructive
azoospermia. No such decrease is observed in the serum. However, a sharp decrease
in the concentration of reduced glutathione and its ratio to oxidized glutathione in the
serum indicates its increased use in both seminal plasma and blood.

Simultaneously with the activation of lipid peroxidation, a significant decrease
in glutathione peroxidase activity relative to control values in patients with NOA,
from 35.3+3.3 nmol GSH/min'mg protein (normozoospermia) to 27.4+3.4 nmol
GSH/min'mg protein (NOA) (p<0,05), ie 1.3 times. Regarding to the activity of
glutathione reductase, no significant differences between the experimental and
control groups were found (p>0.05).

When study of glutathione transferase activity, it was found that normally it is
7.384+0.82 nmol GSH/min-mg protein. At non-obstructive form of azoospermia, the
activity of glutathione transferase is significantly reduced by 1.2 times (p<0,05).

The arginase-NO synthase system is involved in the regulation of virtually all
intracellular processes, including cell proliferation and differentiation. Nitric oxide
(NO), produced in the NO-synthase reaction, regulates the process of
spermatogenesis, affects the viability and motility of spermatozoa. As a result of our
experiments, it was found that at NOA in seminal plasma arginase activity is 7.6+0.8
nmol urea/min per 1 mg of protein, while at normozoospermia this activity was much

higher and was equal to 11, 5£1.8 nmol of urea/min per 1 mg of protein (p<0.05).



It was found that the activity of cNOS in the seminal plasma of almost healthy
men (normozoospermia) is (21.4+2.9) nmol NADPH (H")/min per 1 mg of protein.
At NOA, the activity of cNOS does not changes significantly relative to control and
is 18.2+2.3 nmol NADPH(H")/min per 1 mg of protein (p>0.05). The activity of
INOS in the seminal plasma of almost healthy men is identified to a small extent,
almost on the verge of error and is 1.12+0.02 nmol NADPH(H")/min per 1 mg of
protein. At NOA, the activity of iNOS, which is Ca**-independent, increases relative
to control by 17.7 times and is 19.8+2.2 nmol NADPH(H")/min per 1 mg of protein.

We studied the ratio of arginase activity to iNOS. For normozoospermia it is
11.9 and for NOA it is 0.5. Thus, the seminal plasma arginase/INOS ratio may be an
important indicator of the development of nonobstructive azoospermia. It also
follows that inhibition of INOS may be a potential therapeutic target in the treatment
of azoospermia.

In patients with azoospermia, there was a significant decrease of NO,
concentration in seminal plasma up to 1.43+0.24 umol/L, ie 1.6 times (p<0.01). As
for NOs-, its concentration significantly increased, from 4.11+0.56 (control) to
6.97+0.83 umol/L, ie 1.5 times (p<0.01). It is important to note that the azoospermia
significantly increases the NO3z-/NO,- ratio by 4.9 times. While at norm, this ratio is
equal to 2.0 times. It is known that not only nitric oxide itself but also its derivatives
perform important physiological functions, participate in the regulation of apoptosis,
angiogenesis and free radical processes.

In general, the results obtained by us indicate a violation of the arginase-NO-
synthase system of blood lymphocytes, which leads to an imbalance of the regulatory
systems of lymphocytes, in particular the regulatory function of NO. It is assumed
that NO, which is formed in excessive amounts at pathological conditions of the
body, has a pronounced cytotoxic effect due to the formation of peroxynitrite.

In addition to nitric oxide, ionized Ca®* also plays a key role in the regulation
of almost all intracellular processes, including cell proliferation and differentiation,
apoptosis, etc. An important role in maintaining intracellular Ca** homeostasis is
played by Ca**, Mg**-ATPase of the plasma membrane and endoplasmic reticulum

which function is to reduce the concentration of this ion in the cytosol.



We studied the activities of Ca**,Mg**-ATPase of the plasma membrane of
lymphocytes of practically healthy men, as well as patients with azoospermia. It was
found that Ca’*,Mg®*-ATPhase activity of the plasma membrane of blood
lymphocytes of almost healthy men with normozoospermia was 2.79+0.2 umol
Pi/min per 1 mg of protein. In patients with OA the activity of Ca**,Mg**-ATPase of
the plasma membrane of blood lymphocytes did not differ significantly from the
physiological norm and was 2.73+0.31 umol Pi/min per 1 mg of protein (p>0.05). At
NOA, the activity of this enzyme decreased to 1.25+0.24 umol Pi/min per 1 mg of
protein (p<0.05), ie decreased by 1.5 times. Decreased Ca?*,Mg”*-ATPase activity of
the plasma membrane of lymphocytes in the blood of patients with NOA indicates an
increase in [Ca?*] in the cytosol of lymphocytes.

When study of Ca*,Mg*-ATPase activity of the ER membranes of blood
lymphocytes of persons with OA and NOA, it was found that it is 1.91+0.27 and
1.76%0.22 pumol P/min per 1 mg of protein, respectively. At normozoospermia, this
activity is 2.31+0.28 umol P; min per 1 mg of protein. Significant decrease in Ca**,
Mg?*-ATPase activity is observed only at NOA (p<0.05). Decreased Ca?*,Mg**-
ATPase activity of the plasma membrane and ER membranes of blood lymphocytes
of patients with NOA indicates an increase in [Ca®"] i in the cytosol of lymphocytes,
ie their overload with ionized Ca**. The increase in the concentration of Ca* in the
cytosol indicates a violation of the regulatory systems of the cell and this is
characteristic of many pathologies.

Regarding cytogenetic changes, in the first three groups of patients no genetic
changes were detected at karyotyping. In group 4 with testicular infertility
(normogonadotropic hypogonadism) only one (4.3 %) patient with karyotype 46 XY,
9ph was revealed.

Among 50 patients of group with preserved spermatogenesis (posttesticular
excretory-obstructive infertility), only one had karyotype 46 XY (4) (p152q12).
Another four (8.0 %) patients were found to be heterozygous for the F508del
mutation of the TRBM gene, which probably caused agenesis of the ductus deferens.
In 45 (90.0 %) patients with karyotype 46 XY in the studied parts of the Y



chromosome microdeletions were not detected and the analyzed mutations in the
TRPM gene were not detected.

Thus, studies have shown that at the non-obstructive form of azoospermia not
only morphofunctional changes occur in the testes or in hormone metabolism but also
biochemical changes in seminal plasma, serum and blood lymphocytes. These
changes are especially manifested in the violation of the regulatory systems of the
cell such as pro- and antioxidant, arginase-NO-synthase and Ca’*-ATP-dependent.
Important additional indicators of azoospermia may be an increase in seminal plasma
activity of the inducible isoform of NO synthase, the ratio of reduced glutathione to
oxidized, the ratio of arginase activity to the inducible isoform of NO synthase, and
the ratio of metabolites of nitric oxide NO3;/NO,'.

Key words: infertility, azoospermia, testicular infertility, posttesticular
infertility, testicular elastography, oxidative stress, arginase-NO-synthase system,

Ca**-dependent ATP-hydrolase system, prognostic markers of azoospermia.
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