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AzoocnepMis  (BiACYTHICTH — CIIEpMaTo30iliB B
esIKyJIsITi) cTaHOBUTH ToHan 10% Bix ycix BHIAJIKIB
4oJoBidoro Oe3rumiaas. BoHa mMoxe OyTH BUKIMKaHA
OOCTPYKIII€I0 B PENIPOTYKTUBHOMY TpakTi [4], Aka BU-
SIBIISIETHCSI y YOJIOBIKIB 13 Ba3eKTOMi€r0 a0 3amaabHU-
MU npouecamu [1, 6]. KpiokoHcepByBaHHS XipypriuHo
BUJIYYEHHX CIIEPMATO30i/1iB — MEPCHNEKTUBHUIA Hamps-
MOK JTiKyBaHHs Oe3rutis. Lei MeTon 1ae MOXKITUBICTD
YHUKHYTH TIOBTOPHHX OIEpaIiii i BUKOPHUCTOBYBATH
criepMii 'y JEKUIBKOX crpo0ax 3acTOCYBaHHS JOTIO-
MDKHUX pernpoaykTuBHUX TexHonorii (JIPT). Kpioko-
CEpBYBAaHHS XIpYPriyHO BWIIYYEHUX CIIEPMATO30iliB €
CKJIAJHOIO TPOLEAYPOIO, sSIKa HE JO3BOJSIE ONCpPIKATH
JOCTaTHIO KUTBbKICTh pyXJuBUX cnepwmiiB. Kpim Toro,
CYCIIEH3isl CIIepMaro30i/liB, OTPUMAHUX 13 SIEYOK, KOH-
TaMIHOBaHA KIITMHHUM JAeOpPHCOM, EpPUTPOLUTAMU
Ta JEHUKOIUTaMU.

Ha mincraBi BHINEBHKIANCHOTO aKTYaJIbHHM €
MOIIYK e(QEeKTUBHUX METOMIB IMiATOTOBKH Xipyp-
TiYHO BWJIYYEHHUX CIIEPMATO30iIiB Ta CHOCOOIB IO-
JANBIIOTO 1X KplOKOHCepByBaHHs. Ha nmaHuwii gac
HaHOUTBIIT 3aTpeOyBaHUM BBAXKAETHCS 3aMOPOXKYBAHHS
TECTUKYJIAPHUX CIIEPMATO30idiB 0Oe3 3acTOCyBaHHS
KpiompoTeKTopiB [9] Ta 3 3aly4eHHSM METOAY BITpH-
¢ikarii [2].

Mera poOOTH — HOPIBHAHHS €(MEKTHBHOCTI JIKy-
BaHHS OE3IUIAS 3 BUKOPHUCTAHHSIM CBIKOBUIIICHUX
Ta KpPIOKOHCEPBOBAHUX CIIEPMATO30iMiB, BHIYYECHUX
XipypriuHuM METOJIOM Y MAI[€HTIB 13 0OCTPYKTUBHOIO
a300CTEPMIEL0.
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Azoospermia (absence of sperm in ejaculate)
accounts for more than 10% of all the cases of
male infertility. It may be caused by reproductive
tract obstruction [4], which is revealed in men
with vasectomy or inflammatory processes [4, ©6].
Cryopreservation of surgically retrieved spermatozoa
is a promising direction in infertility treatment.
This method makes it possible to avoid repeated
surgeries and the spermatozoa may be used in seve-
ral attempts of assisted reproductive technologies
(ART). Cryopreservation of surgically retrieved sper-
matozoa is a complicated procedure, not enabling
the procurement of a sufficient number of motile
spermatozoa. In addition, the testes-derived sperma-
tozoa suspension is contaminated with cell debris,
erythrocytes and leukocytes.

Based on the mentioned above, the search for
the efficient ways to prepare the surgically retrieved
spermatozoa and their further cryopreservation is
topical. The testicular spermatozoa cryoprotectant-
free freezing [9], involving vitrification [1] is cur-
rently considered as the most relevant way.

The research aim was to compare the efficiency
of infertility treatment with using the surgically re-
trieved fresh and cryopreserved spermatozoa in the
patients with obstructive azoospermia.

Previously [4], we have analyzed the embryolo-
gical and clinical data of ART infertility treatments
using the testicular tissue-derived fresh spermatozoa
(group 1, n = 40) and those, cryopreserved by two-
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VY mwHamiéi nonepenniii podoti [1] Oymo mpoaHa-
J30BaHO eMOpIOJIOTIYHI Ta KIIIHIYHI JIaHl IHKIIiB
nmikyBaHHA Oe3mnipus 3a gornomoror [IPT i3 BukopH-
CTaHHSIM CBDKOBHAUIGHHX i3 TECTHKYSIPHOI TKaHU-
Hu (rpyna 1, n = 40) Ta KpiOKOHCEPBOBaHMX 3a JIBO-
CTalTHUM 3aMOpOXYBaHHSAM (rpyma 2, n = 32) cmep-
MaTo30iiB. Y JOcCHi/KeHHI Opaiu y4yacTb CiMelHi
napu 3 cepeaHiM BikoM: xiHku — (33,7 = 4,1) Ta (33,8 £
4,1) pokiB, yonoBiku — (35,8 + 4,2) Ta (34,8 + 3,2) pokiB
s pyn 1 Ta 2 BiamoBigHo. PoO0Ty BHKOHYBanu 3a
MMUCHMOBO]I 3TOM TAIIE€HTIB i3 TOTPUMAHHSIM €THIHUX
TIPUHIIUIIIB, 3aTBEP/IKCHHX | €TLCIHCHKOIO ICKIIapalli€ro.

VY 4ONOBIKIB Tijl 3arajlbHAUM HApKO30M BHITyYaJIH
0,5 cM® TecTUKYNSPHOT TKAaHWHH, SIKY 30Mpaiud B CTe-
PHIBHY MPOOIPKY 3 KHUBUIBHUM KYJIETYPAIbHUM Cepe-
nosuieM «Global total for fertilization» («LifeGlobaly,
CIIA), Ta gocraBmusid B eMmOpionoriyHy nabopato-
pito. 3a JOMOMOTOI0 TOJOK TKaHUHY PO3IUIAIN Ha
okpeMi kaHambli. CrnepmMaro30igu BUIy4alud Ta LEH-
tpudyrysanu 10 xB npu 1300g. Konuenrparnito ta pyx-
JUBICT BIJTYYEHHX CIICPMiiB BU3HAYAIIH 11l CBITIIOBUM
Mmikpockoniom «Olympus [X-71» («Olympusy, SnoHis).

VY SKOCTI KpiO3aXHCHOTO CEpPEeIOBHINA BHKOPHCTO-
ByBann po3unH 4%-ro mrinepuHy («Sigmay, CIIIA)
ta 20% cupoBarku ansoyminy monuan («LifeGlobaly,
CIIA). Ilicns 15-xBunwHHOT ekBimiOparii 3 Kpio3a-
XHCHUM CEpEIOBUINEM BHJIYYEHI KITHHH PO3MIIIy-
Baiu y kpioBiasm («Thermo Fisher Scientificy, CIIA)
Ta MapKyBaJId. 3pa3Ku OXOJOMXKYyBalIu Bix 25 10
4°C, micng goro ButpumyBanu 30 XB y mapax piaKoro
azoty (1o —70°C) 3 HAaCTYIHUM 3aHYPIOBaHHAM Yy Pif-
kuit azor (—196°C). BigirpiB 3mificHIOBaIM Ha BOJSHIN
6ani ipu 37°C. CriepMii BiIMHUBaIU BiJl PO3UUHY Kpio-
MPOTEKTOPY MUIIXOM OIZHOPA30BOTO IEHTPU(DYTYBaH-
HS Ta BUJAJCHHS CymnepHaTaHTy. Ha mpenummitar Ha-
mapoByBasii 0,1 M KyJIbTHBOBAHOTO CEpEIOBHINA Ta
posmimgyBanu y CO,-inky6aTopi 10 NpoBeIeHHs iHTpa-
MUTOTUTa3MaTHYHOI 1H ekl criepMmist B oormt (ICSI).

CraructudHy OOpOOKY pe3ynabTaTiB JIOCHIIKEH-
HS TIPOBOJMIM 3a Jomomoror mporpamu  «Excel»
(«Microsoft», CILIA).JIns mopiBHAHHS JBOX BHOIpOK
3actocoByBanu U-kputepiii ManHa-YiTHI 3 piBHEM
3HauyocTi p < 0,05.

[icns excTpaxiii criepMaro30iiiB i3 TECTUKYIIPHOL
TKaHWUHM Y TalieHTiB rpyn 1 Tta 2 OyJ0 OTpUMaHO
(836 = 98) Ta (726 £ 66) KIITHH, i3 HUX PYXJIHUBHUX —
(66,7 = 5,3) ta (65,2 = 7,1)% BiamosigHo. Yactora
BIDKUBAHHS KPIOKOHCEPBOBAHUX CIIEPMATO301/IiB Y
rpymi 2 cknana (68,2 + 7,8)%.

AHaniz eMOpioNIOTiYHNX XapaKTePUCTUK 03BOJIHB
BCTAaHOBUTH, III0 YaCTOTa 3alUTiTHEHHS B rpymi 1 cra-
HoBuia (84,9 = 3,3), a B rpymi 2 — (82,7 £ 5,1)%.

CepenHs KUIBKICTh BIITYYEHUX OOLUTIB y rpymax 1
Ta 2 crtanoBuia (8,2 + 1,2) ta (7,7 £ 0,9)% BianosigHo.

stage freezing (group 2, n = 32). This study involved
the middle-aged couples: (33.7 £ 4.1) and (33.8 +
4.1)-year-old women, and (35.8 + 4.2) and (34.8 =+
3.2)-year-old men for groups 1 and 2, respectively.
The research was performed with the written consent
of patients in accordance with the ethical principles
approved by the Declaration of Helsinki.

The 0.5 cm® of testicular tissue was retrieved in
men under general anesthesia, then collected into
a sterile tube with culture medium Global® total®
for fertilization (LifeGlobal, USA), and delivered
to the embryology laboratory. The tissue was divided
into separate tubules using needles. The spermatozoa
were removed and centrifuged for 10 min at 1300g.
The concentration and motility of removed spermato-
zoa were examined with Olympus I1X-71 light micro-
scope (Olympus, Japan).

As a cryoprotectant medium, we used 4% glycerol
solution (Sigma, USA) and 20% human serum albu-
min (LifeGlobal, USA). After 15-min equilibration
with a cryoprotectant medium, the removed -cells
were placed into cryovials (Thermo Fisher Scientific,
USA) and labelled. The samples were cooled from
25 down to 4°C, then kept for 30 min in liquid
nitrogen vapor (to —70°C), followed by immersion
into liquid nitrogen (—196°C). The samples were war-
med in a water bath at 37°C. Spermatozoa were wa-
shed from cryoprotectant solution by a single cent-
rifugation and the supernatant was removed. The
0.1 ml of culture medium was layered on preci-
pitate and placed in a CO, incubator until the
intracytoplasmic sperm injection (ICSI) was performed.

The findings were statistically processed using
Excel software (Microsoft, USA). The two samples
were compared with the Mann-Whitney U-test with
a significance level of p < 0.05.

After spermatozoa extraction from testicular tissue in
patients groups 1 and 2, there were obtained (836 + 98)
and (726 + 66) cells, among which (66.7 + 5.3)
and (65.2 = 7.1)% were motile, respectively. The
survival rate of cryopreserved spermatozoa in group 2
was (68.2 £ 7.8)%.

Analysis of embryological characteristics enabled
revealing the fertilization rate to be (84.9 + 3.3) and
(82.7£5.1)% in groups 1 and 2, respectively.

The average number of removed oocytes for groups
1 and 2 made (8.2 + 1.2) and (7.7 + 0.9)%, respectively.
Their high fertilization rate indicated no effect
of testicular spermatozoa cryopreservation on the abi-
lity to fertilize. Basing on the results of studying
the embryo morphology to day 5 of culture, the
cleavage dynamics and a high quality of embryos
were determined, since more than 50% of embryos
in both groups reached the blastocyst stage. For
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Bucoka wactora ix Qeprmimizaiii cBiaumia mpo Bia-
CYHICTh BIUIUBY KpPIOKOHCEPBYBAHHS TECTHKYISIPHHUX
CTIepMiiB Ha 3[aTHICTh A0 3aILUTIJHEHHS. 3a pe3yibra-
TaMH BUBYCHHS MOPQOIOTIYHUX XapaKTCPUCTHK eMO-
pioHiB Ha 5-Ty 100y KyIbTHBYBaHHS BH3HAYCHO AMHA-
MiKy ApOOJICHHS 1 BUCOKY AKICTh eMOpPiOHIB, OCKUIBKU
ctanii Onactomuctu gocsirno Oinbiie 50% emOpioHiB
B 000X rpynax. Tak, yactora ApoOieHHs eMOpiOHIB 10
cTapii OmacronucTy B rpynax 1 Ta 2 cranoBuina (65,7 £
5,3) ta (70 £ 4,4)% BignosigHo. KigbKicTh O11aCTONUCT
s emOpioTpancdepy B rpyni 1 gopiBaroBana (1,9 £
0,1) ox., a B rpymi 2 — (1,5 £ 0,2) ox. YacTora Hacrau-
HsI BariTHOCTI B rpymi 2 (3aCTOCYBaHHS KPiIOKOHCEPBO-
BaHUX crepmiiB) Oyna Bumie ((64,1 + 3,9)%), HIX y
rpymi | (3amigHeHHS CBIXO0ACIipOBAHUMH KIIITHHAMM)
((49,3 £ 4,4)%).

BapTto 3a3HaunTH, 1O pPE3yNbTaTH JJOCHIIKESHb
uukiaiB gikyBaHHs Oesmmians ICSI i3 3actocyBaH-
HSM KPIOKOHCEPBOBAaHUX CHEPMIiiB € CylepeuMBUMHU.
Tak, D. Braga 3i cniBasr. [3] micis aHanizy mopdgoso-
TIYHUX XapaKTePUCTUK eMOpPIOHIB Ta 4acTOTH (OopMy-
BaHHS OJIACTOLUCT NP BHKOPHCTAHHI CBIXKOBHUIIICHUX
Ta KPIOKOHCEPBOBAHMX TECTUKYISIPHUX CIEPMAaTO30i-
JIiB TTOKa3aJIi HeTaTUBHUH BIUTUB KPiOKOHCEPBYBaHHS Ha
3a3HaveHi mokasHukU. M. Cocuzza Ta criBaBr. [5] BKa3y-
FOTh, [0 YACTOTA 3aILTiTHECHHS, IPOOJICHHS Ta KUTbKICTh
KIIIHIYHUX BariTHOCTEH y TpyHax i3 BHKOPHCTaHHSIM
CBIKOBHJIUICHHX Ta KpPIOKOHCEPBOBAHUX CIIEPMATO-
3011iB onHakoBi. OTpUMaHi HaAMH pPE3ylbTaTH y3TOA-
xyloTbes 3 fanumu B.K. Gangrade [6], sikuii moka3aB
3017IbIIEHHs] YacTOTM HACTaHHA BariTHOCTI Micis
BHUKOPUCTAHHS KPIOKOHCEPBOBAHUX CIEPMiiB.

Ha cborogHi BHKOPHCTAaHHS HE3PIIMX YOJOBIUHX
raMeT i3 MpHIarka i TKAHWHM sS€YKa CTa€ OUTBII ITo-
MIUPEHUM y KJIiHIUHIA mpaktuii [7]. Tomy BH3Ha4YeH-
Hs KpiOOIOJIOTIYHMX XapaKTEPUCTHK CIIEpPMaTo30i/iB,
BHJIYYCHHX XIPYpPTriyHUM MLISXOM, HEOOXiJHE JJIsi Po-
3pOOKH HAAIMHUX CIOCOOIB KPIOKOHCEPBYBAHHS. 3pisTuit
CTIEPMATO30i/l € KIiHIIEBUM TPOAYKTOM CIEpMAaTOrCHE3Y,
kil BiZOyBa€Thbcsl B CIM SHUX KaHalbIsX. Hespimi
crepMii MaroTh MPOHTHM 3HA4YHI MOpQonoriyHi (To-
JIOBXKEHHs, (hOpMYBaHHSI aKPOCOMHOI JIUISHKUA Ta XBO-
cTa) 1 OloxiMiuHi (mepexia saaepHuX OiNKIB i3 TICTOHIB
y TpOoTaMiHM) 3MIHH Ui 3a0e3ledeHHs mnepenadi B
OOIIMT TeHEeTHYHOro Marepiany 6e3 mopymenHs JHK
[8]. Bimomo, mo akpocoMa 3a3Ha€ CTPYKTYpHHUX Iie-
pelyoB, siKi TMPHU3BOAATH 10 TpaHchopMmarii Gpopmu
TOJIOBKH CIIEpMis, BHIQJICHHS TIPHKPIIUICHUX ITHTO-
MJIa3MaTHYHUX Kparellb, a TaKoXK JO 3MIHH IUIOMI
MOBEpXHI cmepmaro3oigiB. Taki 3MiHEM B TUIa3Ma-
THUYHI MeMOpaHi Ha CyOKJIITHHHOMY piBHI MOXYTh
BIUIMBATH Ha Bi/MOBiJb CIIEPMATO301/MiB MiJl Yac Kpio-
KOHCEPBYBaHHs (YYTJIMBICTH O XOJIOJOBOTO IIIOKY,
OCMOTHYHOTO CTpecy 1 HMPOHUKHOCTI MEMOpaHM A
BOJIM Ta KpiomnpoTekTopis). Kpim Toro, nudepeHnmianb-
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example, the cleavage rate of embryos up to blas-
tocyst stage in groups 1 and 2 was (65.7 £ 5.3) and
(70 + 4.4)%, respectively. The number of blastocysts
available for embryo transfer in groups 1 and 2
amounted (1.9 £ 0.1) and (1.5 £ 0.2) units, respecti-
vely. The frequency of pregnancy onset in group
2 (use of cryopreserved spermatozoa) was higher
(64.1 £ 3.9)%) than in group 1 (fertilization with fresh-
ly aspirated cells), where it made ((49.3 + 4.4)%).

It should be noted that the findings on ICSI treat-
ment for infertility with cryopreserved spermatozoa
are contradictory. For example, D. Braga et al. [2]
after analyzing the morphological characteristics of
embryos and blastocyst formation rate when using
fresh and cryopreserved testicular spermatozoa sho-
wed a negative effect of cryopreservation on the
mentioned indices. M. Cocuzza et al. [3] demonstra-
ted the fertilization rate, cleavage and a number of
clinical pregnancies in the groups, where fresh and
cryopreserved spermatozoa were used, to be equal.
Our findings correlate with the data of B.K. Gangrade
[5], showing an increased frequency of pregnancy
onset after using cryopreserved spermatozoa.

Today, the use of immature male gametes from
the epididymis and testicular tissue is becoming
more common in clinical practice [7]. Therefore,
the determination of cryobiological characteristics of
surgically retrieved spermatozoa is necessary to design
the reliable cryopreservation techniques. A mature
spermatozoon is the final product of spermatoge-
nesis, occurring in seminal tubules. Immature sper-
matozoa have to undergo significant morphologi-
cal (elongation, formation of acrosomal region and
tail) and biochemical (histone-to-protamine nuclear
protein transition) changes to ensure the transfer of
genetic material into oocyte without DNA disruption
[8]. The acrosome is known to undergo the structural
rearrangements, resulting in transformation of the
sperm head shape, removal of attached cytoplasmic
droplets, as well as to a change in surface area of
spermatozoa. These rearrangements in plasma mem-
brane at subcellular level may affect the spermatozoa
response during cryopreservation (sensitivity to cold
shock, osmotic stress and membrane permeability
for water and cryoprotectants). In addition, the
differential areas of spermatozoa have various sen-
sitivity to freezing and warming, that is important
for determining their cryoresistance.

The study of lipid peroxidation level, apoptosis
and probable DNA damage in immature testicular
spermatozoa after cryopreservation is promising.

Thus, our findings demonstrate a high survival
rate of testicular spermatozoa obtained in patients
with obstructive azoospermia. The control of the




HI JUISTHKE CIIEPMAaTO30i[iB MarTh Pi3HY YYyTJIHMBICTh
JI0 3aMOpOXKYBaHHSI Ta BIJITPiBY, IO BaKIUBO IS
BH3HAYCHHS {X KPiOPE3UCTCHTHOCTI.

[lepceKTHBHUM € IOCTi/KCHHS PIBHSA IIEPEKHC-
HOTO OKHCIICHHS JMiJiB, amomTo3y Ta iMOBIPHOTO
nomkomkeHHs JJHK y He3pinux crnepmaTo3oigax se€4ok
MiCIIsl KPIOKOHCEPBYBaHHS.

TakuM YHHOM, pPE3yJbTaTH IOCHIDKCHHS IIEMOH-
CTPYIOTh BHCOKY 4YacTOTy BIDKHUBAHHS TECTHKYJLIP-
HUX CIIEpMAaro30i/iB, OTPUMAHHUX Y MAIli€HTIB i3 00-
CTPYKTHBHOIO a3zoocrepmicro. KoHTpoib 0CHOBHHX
eMOpIOJIOTIUHUX MMapaMeTpiB JIO3BOJIUB 3POOUTH BHC-
HOBOK, mo micisi mpoBeneHHs ICSI kpiokoHcepBo-
BaHMMHU CIIEPMISMH, BUIYYCHHMH 3 TKAHUHH SI€YKa,
4acTOTa 3aIUIiIHCHHS Ta TEMIN PO3BUTKY €MOpiOHIB
in vitro He Bigpi3HAIOTbCA Bix pesynsrarie  [CSI
CBDKOBHAUICHUMH criepMaTo3oigaMu. BogHouac 361b-
LIYEThCS. KUIBKICTh eMOpioHiB 8-KIIITUHHOI cTanii (B
rpynax 1 a2 — (18,7 = 1,1) 1 (15,3 + 2,1)% Binmnosia-
HO), a KIJIBKICTh OJaCTOLMCT BHCOKOi KaTeropii sSIKOCTi
Ta YacTOTa HACTAHHs BariTHOCTI B rpymax 1 Ta 2 —
(45,7+3,1)1 (54,8 +£4,5) % BiInoBiIHO.
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main embryologicl parameters enabled driving
conclusion that after performing the ICSI with
cryopreserved spermatozoa, derived from testicular
tissue, the fertilization rate and that of embryo
development in vitro did not differ from the ICSI
outcomes with fresh spermatozoa. At the same time,
the number of 8-cell embryos increased (18.7 = 1.1)
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