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Clinical Case of Using Cryopreserved Spermatozoa Obtained by
Biopsy in Patients with Azoospermia

PedepaT: PaspaboTaHHbIi paHee BbICOKO3(MEKTUBHbBIA METO KPMOKOHCEPBUMPOBAHMSA HOPMO30OCNEPMUYECKOro 3aKynaTa
6blNT NPUMEHEH ANS eQWHUYHbIX SNUAMAMMANbHbIX CMEPMUEB C LeNbl UCMONb30BAHUA B NporpamMmax BCMoOMOratenbHbIX
penpoaykTMBHbIX TexHonorni (BPT). KneTkn oxnaxganu B kanunnsapax ¢ pactsopom 20% caxaposbl u 15% rnuuepuHa ot 22 o
—35°C co ckopocTbto 1 rpag/muH, ot =35 go —70°C co ckopocTbio 20 rpag/mMvH, a 3aTemM MUKPOKanummnsipbl NOrpyxanu B XUOKUA
asot. lNocne oTorpeBa BbIXMBaeMoCTb criepmato3onaoB coctaBuna 92%. OouunTbl ONNOAOTBOPSANM MUKPOUHBEKLMEN €AUHUYHOTO
cnepMmus, nocre KynbTUBMPOBAHUA M OLEHKM KavyecTBa aMOPUOH NepeHoCUNIM B MONOCTb MaTku. YacTtoTa HacTynneHus
6epeMeHHOCTU nocrne MCNonb30BaHUSA KPUOKOHCEPBMPOBaHHbIX cnepmueB 6bina Boiwe (53,1%), YyeM cBexeacnMpUpoBaHHbIX
kneTok (46,1%). Takum obpa3om nokasaHa NPMMEHUMOCTb UCMOMb30BAHHOIO MeToda KpMoKoHcepBupoBaHusa B BPT gnsa nauneHToB
C asoocnepmuen.

KnrouyeBble crnoBa: cnepmarto3ounibl, KPMOKOHCEPBMPOBAHME, BCNOMOraTernbHble PenpoayKTUBHbIE TEXHOMOTUN.

Pedepart: Po3pobneHunii paHiwle BUCOKOE(PEKTUBHUN METOA KPiIOKOHCEPBYBaHHS HOPMO300OCMNEPMIYHOro eskynsTy 6yno
3acTOCOBaHO ANSA NOOAMHOKMX eniguAimarnbHUX ClepMmiiB 3 METOK BMKOPUCTaHHA B nporpamax JOMNOMIKHUX penpoayKTUBHUX
TexHornorin (OPT). KnitTuHn oxonogxysanu B kaninspax 3 po3ynHom 20% caxaposu i 15% rniuepuHy Big 22 go —35°C 3i wemnAakicTio
1 rpag/xs, Big —35 go —70°C 3i wewnakictio 20 rpaa/xs, a NOTIM MiKpoKaninapw 3aHyproBanv B pigkvin asor. licna Bigirpisy BUXunBaHiCTb
cnepmaro3soigis cknana 92%. Oountn 3annigHoBanNn MiKpOiH' €KUIE MOOAMHOKOro crnepmisi, Micns KynbTUBYBaHHSA Ta OLUilOBaHHSA
SIKOCTi eMOPIOH NEPEeHOCHMNU 40 NMOPOXHUHU MaTKU. YacToTa HacTaHHS BariTHOCTI MiCNsi BUKOPUCTAHHSI KPIOKOHCEPBOBAHWX CepMmiiB
6yna Buwwoto (53,1%), Hix cBixoacnipoBaHWx KNiTUH (46,1%). Takum YMHOM, NOKa3aHO NPUAATHICTb 3aCTOCOBAHOrO METOAY KPIiOKOH-
cepByBaHHA B [IPT Ans nauieHTiB 3 asoocnepmieto.

Knro4oBi cnoBa: cnepmaTo30igun, KpiOKOHCEPBYBaHHS, AONOMIKHI penpoayKTUBHI TEXHONOTII.

Abstract: Previously developed highly effective method for cryopreservation of normozoospermic ejaculate was applied for
single epididymal spermatozoa for following using in assisted reproductive technologies (ART). The cells were cooled in microcapillaries
with solution of 20% sucrose and 15% glycerol from 22 down to —35°C with rate of 1 deg/min, from —35 down to —70°C with rate of
20 deg/min and thereafter plunged into liquid nitrogen. Post-thaw survival of spermatozoa was 92%. Oocytes were fertilized by
injection of single spermatozoa, the embryos were cultured, assessed for pronuclei peresence and transfered into uterus. Pregnancy
rate after using cryopreserved cells was higher (53.1%) than after using fresh asperated cells (46.1%). Thus the utilized method of
cryopreservation could be effectively used in ART for patients with azoospermy.

Key words: spermatozoa, cryopreservation, assisted reproductive technologies.

OnHo# M3 MPUYMH HU3KHX AeMOrpaduyecKux
nokasaresieil B YkpanHe siBisieTcs OeCIuIoHbIi Opak,
B CTPYKTYpP€ KOTOPOTO MYXCKOH (haKTOp COCTaBIISET
40% [1]. B nagane 90-x romoB pa3BUTHE PEIPOAYK-
TUBHOW MeTULIHBI IPUBENIO K BO3MOKHOCTHU HCIIOIB30-
BaHUS BCIIOMOTATENbHBIX PENPOYKTUBHBIX TEXHOJIO-
THH C OTTIOIOTBOPEHHEM CIIEpMAaTO30UJaMH MTAI[eH-
TOB C OJINTOACTEHOTEPaTO300CIEPMHEN, a TaKkKe
CIEPMATO30MaMH, TOJyYEHHBIMH XUPYPTUUECKUM
IyTeM y MAIMEHTOB C azoocnepmueii [2]. B HacTos-
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One of the causes of low demographic indices in
Ukraine is an infertile couple in structure of which male
factor makes 40% [1]. In the early 90s the development
of reproductive medicine made possible the assisted
reproductive technologies in terms of fertilization with
spermatozoa of patients with azoospermia [2]. Cur-
rently the treatment of severe forms of infertility
involves the following methods: MESA (microsurgical
epididymal sperm aspiration); PESA (percutaneous
epididymal sperm aspiration); MESE (microepididymal
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iee BpeMs JUIs JISUeHHs TsDKeTbIX ¢hopM Oecrutonns
IINPOKO MPUMEHAIOTCS Takue mMetoguku: MESA
(MEKpOXHpyprudeckas SMuIuAnMaIbHas aCTIHPaIusI
crnepmaTto3onnoB); PESA (mepkyTranHas snuauau-
MajbHas acupartus criepmaro3onnos); MESE (momy-
YeHHEe CIIepMATO30M0B IIPY MPOBENECHUN OTKPBITON
6uoncuu npunatka smuka) u TESE (momyuenue
CIIEPMAaTO30HIOB ITPH MPOBEICHUN OTKPBITOH OHOTICHHT
suuka) [4, 10, 18, 19].

Jist neuenust 6ecruionus Mpy a300CIIEPMUN My>Ka
B OOJIBLIIMHCTBE CIIy4aeB HCIOJNB3YIOT CBEXEaCIH-
PUPOBaHHBIE CIIEPMATO30HIbI M TEXHOJOTHIO SKCTpa-
KoprnopanbHoro omnogoTBopeHus (9KO) ¢ muxpo-
nHBbeKIUel equHnaHOTo criepmust B ooruT (ICSI) [7,
8, 20]. IIpu >TOM MPUTOMHBIX ISl OTJIOIOTBOPCHHUS
MTOABM)KHBIX HOPMAIBHBIX CHEPMATO30HI0B MOXKET
OBITH KpaliHe MaJjo, a UX BBIIEICHUE TpeOyeT O60b-
INX YCUINH U 3aTpat BpeMeHu. Kpome Toro, He Ccy-
LIECTBYET Ha/ICKHBIX JTOOTIEPAIIIOHHBIX METOIOB, T'a-
PaHTHPYIOMHUX H3BJICUCHHE CIIEPMATO30UIO0B IPH
MYHKINU SIMYKa U IPUATKA SIMYKA.

Ecnu B cuimy pasHbIX NPUYUH HEBO3MOXKHO IOB-
TOPHO MOJIYYUTh 3TOT T€HETUYECKUII MaTepuai, To
BbIICJICHHBIE €AMHUYHBIC CIEPMaTo30HM bl HEOOXO-
JUMO KPHMOKOHCEPBHPOBaTh. B maHHOM ciydae ma-
LUEHT MOXKET OBITh 3aCTPaxoBaH OT BOZMOXHOTO He-
MOJyYEeHHUSI CIIEPMAaTO30HMA0B HETIOCPEJACTBEHHO B
JICHb aCITUPAITUH OOIIUTOB CYIPYTH.

KpnokoHcepBrpoBaH#e SIKYISATOPHBIX CLIEPMHEB —
CTaHAapTHAs MPOIEAypa, U B OOJIBIITHHCTBE CIy4YaeB
OHa J]aeT BBICOKHIA BBIXOJ )KH3HECITOCOOHBIX KIIETOK,
a CIepMaTo30HUabl, U3BICUCHHBIE MyTeM OWOICHH,
HMMEIOT TI0CJIE 3aMOpPaXUBaHHUSI-0TOIPEBa HU3KOE Ka-
yecTBO. OnrcaHbl ML ANHUYHBIC CITy4Yand HACTYII-
nenus: 6epemennoctu nociae DKO 3amopoxeHHO-
OTTasHHBIMH CIIEPMHSAMH, TOTYYEHHBIMU PH 00CT-
PYKTHBHOM M HEOOCTpYKTHUBHOH azooctiepmut [13, 14].

B Hacrosiiiee Bpemst pa3paboTanbl BEICOKOAhek-
TUBHBIE METO/bl KPUOKOHCEPBUPOBAHUSI HOPMO300-
CIIEPMUYECKOTI0 3SKYIIATa, OHAKO HE BRIPAOOTaH 10J-
X0l K KPMOKOHCEPBHPOBAHUIO €AMHUYHBIX JSKYJIIA-
TOPHBIX U SIUIUANMAIIBHBIX CIIEPMUEB.

Iespro JaHHOT O MCCIIEAOBAHNUS IBUJIOCH U3YUECHUE
MOp(OPYHKIIMOHATBHBIX XapPaKTEPUCTHK, OIUIOAO-
TBOpSIOIIEH COCOOHOCTH M YacTOTHl HACTYIUICHHS
0epeMEeHHOCTH MOCIE UCIONB30BaHUs KPUOKOHCEP-
BUPOBAHHBIX CAMHUYHBIX CIIEPMHEB, IOy YEHHBIX IIPH
MESA/PESA B nporpamme ICSI.

MaTtepuajbl 4 MeTOABI

VY 58 cynpyXecKux Tmap B CBSI3H C a300CTICPMHCH
cynpyra Ob1H TIpoBeneHs! mporpammbel KO + ICSI
SIMUTUANMATHHBIMA CTICPMHSIMH, U3 HUX Y 32 (TpyTI-
ma 1) cBexxeacITupupOBaHHBIMH, 26 (TpyTiia 2) — KpHo-
KOHCEPBUPOBAHHBIMH CIICPMUSIMHU.
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spem extraction, i. e. obtaining sperm during an open
biopsy of the epididymis) and TESE (testicular sperm
extraction, i. e. obtaining sperm during an open testi-
cular biopsy) [4, 10, 18, 19].

To treat infertility at husband’s azoospermia there
are mostly used freshly aspirated spermatozoa and in
vitro fertilization (IVF) with intracytoplasmic sperm
injection (ICSI) [7, 8, 20]. Moreover the number of
suitable for fertilization normal active spermatozoa may
be very low, and their isolation is difficult and time-
consuming. In addition there are no reliable non-
surgical methods guaranteeing the extraction of sper-
matozoa at the puncture of epididymis and testis.

If for different reasons it is impossible to re-obtain
this genetic material the isolated spermatozoa are to
be cryopreserved. In this case the patient may be
insured against possible non-obtaining of spermatozoa
in the day of aspiration of wife’s oocytes.

Cryopreservation of ejaculatory sperm cells has
become a standard procedure and it gives mostly a
high outcome of viable cells. However, the spermato-
zoa isolated by biopsy have a low quality after freeze-
thawing. There are described only a few cases of preg-
nancy after IVF with frozen-thawed sperm obtained
at obstructive and non-obstructive azoospermia [13,
14]

Currently the highly effective methods for cryo-
preservation of normozoospermic ejaculate have been
developed, but no approach for cryopreservation of
single ejaculatory or epididymal sperm has been deve-
loped.

The research aim was to study morphofunctional
characteristics, fertilizing ability and frequency of preg-
nancies after using the cryopreserved single sper-
matozoa obtained at MESA/PESA with ICSI.

Materials and methods

For 58 couples wherein husband had azoospermia
were performed IVF + ICSI programs with epididymal
spermatozoa, among them for 32 couples (group 1)
the freshly aspirated cells were used, and for 26 coup-
les (group 2) the cryopreserved sperm was applied.

Clinical and laboratory data of women in both groups
were comparable. Stimulation was done using agonists
of gonadotropin-releasing hormone with initial dose of
recombinant follicle-stimulating hormone of 225 IU.
MESA/PESA methods were applied in the day of
transvaginal follicle aspiration.

Men were andrologically examined, analysis of
ejaculate, study of hormonal status, cytogenetical
analysis of lymphocytes of peripheral blood were done.

When performing MESA/PESA we obtained the
aspirate and placed it into Sperm Preparation Medium
(Cook, Australia). If there were present any sperma-
tozoa the aspirate was centrifuged at 900 g for 10 min.
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Knuauko-mabopaTopHble TaHHBIE KEHITUH 00erX
rpyImn ObLIH COTOCTaBUMBI. CTUMYJISIINS IPOBOIIIIACH
C MPUMEHEHUEM arOHUCTOB TOHAAOTPOIIMH-PETU3UHT -
rOpMOHA CO CTapTOBOM J0301 peKOMOWHAHTHOTO (oJI-
JTUKyJTOoCTUMYIupytomiero ropmona 225 ME. Mero-
muku MESA/PESA npuMmeHsINCh B JIeHb TPaHCBa-
TMHATBHON acipaliy (OIUIHKYIIOB.

My>K4HHBI IPOLLIH 00lIee aHIPOIOTHIECKOE 00-
CJIEZIOBaHME: aHANIN3 DAKYJIIATA, UCCIIET0BAaHIE TOPMO-
HAJIBHOT'O CTaTyca, IUTOT€HeTUIeCKNi aHann3 TuMdo-
LUTOB NepuepruIecKoil KpOBH.

[pu npoBenennn MESA/PESA nonyyanu acniupar,
KOTOpBIA TIoMemanu B cpeny «Sperm Preparation
Medium» («Cook», ABctpanus). Ilpu oOHapyxeHnN
CIEpMaTO30MA0B acUpaT UEHTPUPYTHPOBAIN MPH
900g 10 muH. Ocanok pecycneHaupoBain B 20 MK
Cpezpl, MOJACYUTHIBAIH KOIUYECTBO CIIEPMAaTO30H/I0B,
OILIEHUBAJIM UX MOP(OJIOTHIO M KHHETHIECKYIO aKTHB-
HOCTb (KOJIMYECTBO aKTHBHO-IOJABM)KHBIX KJIETOK).
J1 KpHOKOHCEPBUPOBAaHHUS CIIEPMATO30HI0B HCIOIIb-
3oBanu meton [.I. FOpuenko u coasr. [3]. K cycnen-
3UM criepMaro3ou1oB gooasisutu 20 M pocharao-
Oydepnoii cpensi ¢ 20% caxapossl 1 15% ruuepuHa.
[Tocne 15 MuH 3KBUIHOpANUY B KATHILISPHI TUAMET-
pom 100 MM 1 06BeMoM 50 MK momeranu 40 MK
pacTBOpa KpHOIIPOTEKTOpa C CyCIIeH3nel criepMaTo-
301 10B. Bruomarepuan KpHOKOHCEPBUPOBAIH 110 IBYX-
3TanHoi mporpamme: ot 22 10 —35°C co CKOPOCTBIO
1 rpan/mun, o —35 1o —70°C cO CKOPOCTHIO
20 rpan/mMuH, 3aTeM MUKPOKATMILISPHI IOTPYXKaJIK B
JKUJIKHAH a30T.

st nekoHCepBUPOBaHMs 00pa3Ibl MOMEIAIN Ha
BOJISTHYIO OaHto ¢ Temmeparypoit 37°C. Hememmenno
YIQISITN KPUOIIPOTEKTOP myTeM 10-MHHYTHOTO IIEHT-
pudyruposanus cpenpl mpu 900g. K ocanky nodasinsiu
20 Mk cpensl «Sperm Preparation Mediumy». Crep-
MaTo30H/ 16l 3KBUIIHOpHpoBanu 10 MuH B HHKyOaTope
npu temneparype 37°C, 6% CO,. BeokuBaeMocTh
CIIEpPMAaTO30M 0B MOCTIE Pa3MOPAKUBAHUS OIPEENs-
JIY KaK KOJMYECTBO MOJABHMXKHBIX KJeTOK. J{nsi BbI-
nostHeHust [CSI mpoBoaMIN CENeKIUIO CIIEPMHEB TI0
Mop}oyHKIMOHAIBHBIM XapaKTepucTukaMm. Yepes
16 4 mocie OMI0I0TBOPEHHUS PETHCTPUPOBAIN HATMYHUE
npoHykieycoB. [lomyueHHbie SMOPHOHBI KyJIBTHBU-
posanu in vitro B ycnosusx 6% CO,, 37°C B anb0y-
MuH-coaepxkaiier cpene («Cook»).

OMOpHOHBI B MOJOCTh MATKU HNEPEHOCUIU Ha
5-e cytku. Jlns oueHKH GIacTOLMCT MCIOJIb30BAIH
knaccudukaiuio D. Gardner [9].

Jlannbple cTaTHdeckn 00padaThIBAIN C MCIIOJIBb30-
BaHueM t-tecta. Ilokazarenu B Tabimuie U TEKCTe
MpEeJCTaBICHB B BUJE CPEAHETO + CTaHAAPTHOM
omunOKu cpeaHero. Pa3nmuuns mokasareneil cunuTanu
3HaYMMBIMH 11pH p < 0,05.
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The sediment was resuspended in 20 ml of medium,
the number of spermatozoa was calculated, their
morphology and kinetic activity (the number of active
cells) were assessed. To cryopreserve the sperm we
used the method of Yurchenko et al. [3]. Sperm suspen-
sion was supplemented with 20 ml phosphate buffer
medium with 20% sucrose and 15% glycerol. After
15 min equilibration the capillaries of 100 mm diameter
and 50 ml volume were filled with 40 ml cryoprotectant
solution mixed with sperm suspension. Biological ma-
terial was cryopreserved by two-step program: from
22 down to —35°C with 1 deg/min rate, from —35 down
to —70°C with the rate of 20 deg/min, then the micro-
capillaries were plunged into liquid nitrogen.

For thawing the samples were placed in water bath
at 37°C. The cryoprotectant was immediately removed
by 1 minute long centrifugation of the sample at 900g.
The sediment was resuspended in 20 pl of Sperm
Preparation Medium. The spermatozoa were incubated
during 10 min at 37°C and 6% CO,. The survival of
spermatozoa after thawing was determined as a
number of active cells with a normal structure. To per-
form ICSI we selected the spermatozoa by morpho-
functional characteristics. In 16 hours after fertilization
we checked the presence of pronuclei. The obtained
embryos were in vitro cultured in albumin-containing
medium (Cook, Australia) at 6% CO,, 37°C.

Embryos were transfered into uterine cavity to the
5 day. Classification of Gardner was used to assess
blastocysts [9].

The data were statistically processed with t-test.
The indices in table and text were presented as a
mean + standard error of the mean. The differences
of indices were considered as significant at p < 0.05.

Results and discussion

The using of native and cryopreserved epididymal
spermatozoa was the formation criterion of the studied
groups. Herewith the distribution of females in the
groups by age was identical in the groups 1 and 2:
30.0 £ 6.2 and 31.7 + 3.4 years, respectively. Woman
age is an important prognostic factor of efficiency of
assisted reproductive technologies and must be consi-
dered at randomization of the studied groups.

During follicle aspiration there were procured 202
oocytes in the group 1 and 177 in the group 2. No
significant differences in average number of aspirated
oocytes in the groups 1 and 2 groups were found
(Table), i.e. the results of ovary stimulation in the studied
patients were comparable.

An average number of spermatozoa in aspirates of
the men of the groups 1 and 2 was comparable as well
(see Table). The studying of morphofunctional charac-
teristics of epididymal spermatozoa showed a signifi-
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Pe3yabTarsl U 00cy:KaAeHHE

Kpurepuem ¢opmupoBanus nccnemnye-
MBIX TPYII OBLIO UCIIONB30BAaHUE CBEKEac-
MUPUPOBAHHBIX U KPUOKOHCEPBUPOBAHHBIX
AMUIUANMANBHBIX ciepmueB. [Ipu sTom pac-
MpeaeneHre TPYI M0 BO3PACTy >KEHIIWH-
napTHepoB ObUI0 TOXKAECTBEHHBIM: 30,0 £ 6,2
n31,7+3,4ronaB rpynnax 1 u 2 coorsercr-
BEHHO. Bo3pacT KeHIINH SBIIeTCS BaXKHBIM
MPOTHOCTHYECKHM (HaKTOPOM 3 (HEeKTHBHOC-
TH BCIIOMOTATEIbHBIX PENPOAYKTUBHBIX
TEXHOJIOTUH 1 JOJKEH YUUTHIBATHCS IIPH PaH-
JOMH3AINH UCCIIEyEeMBIX TPYIIIL.

[Ipu actiuparwn GosrKyioB ObLUTO BBIAE-
neHo 202 oouura B rpynne 1 u 177 — B rpyn-
nie 2. Paznuuus cpeHero Koin4ecTna acu-
PUPOBAaHHBIX OOLMTOB B rpynmax 1 u 2 Opun
HE3HAYUMBIMU (Tabnuia), T. €. Pe3ylIbTaThl
CTUMYJIALIMU SIMYHUKOB Y MCCIEAYEMBIX Ma-
LUEHTOK OBLIM CONIOCTABUMBIMH.

CpenHee KOJIM4YECTBO CIEPMHEB B aclu-
paTtax My>x4uH rpynn 1 u 2 ObUI0 Takke co-

MapameTpsbl ICSI/MESA/PESA uuknos
npyv UCNONb30BaHWM CBEXEACMUPUPOBAHHbIX
N KPUOKOHCEPBMPOBAHHbIX CNEpPMUEB

Parameters of ICSI/MESA/PESA cycles
with fresh or frozen-thawed sperm

noctaBuMo (cM. Tabmuny). Mccnenosanue

MOpPGOPYHKIIMOHANBHBIX XapaKTEPUCTHK
SMUAUIUMANBHBIX CIIEPMHEB MOKA3aJI0 3Ha-

YUTCIBHOC CHHXKXCHUC 061].[61‘0 KOJIMYECTBA
CIICPMUCB U aKTI/IBHO-HO,I[BI/I)KHOﬁ (l)paKI_lI/II/I 1o

Caexeacnupu- KpnokoHcepsupo-
MapameTpb pOBaHHbIe CriepMum BaHHble CriepmMum
Parameters (rpynna 1) (rpynna 2)
Fresh sperm Frozen-thawed
(Group 1) sperm (Group 2)
Yucno cynpyxeckux nap 32 26
Number of married couples
BospacT naumeHToK, net
Age of females, years 30,0 + 6.2 81,7 £ 34
CpepHee (obLiee) konnyecTso
acnupypoBaHHbIX OOLIMTOB B LiMKNe
Average (total) number of 6,3+1,0 (202) 6.8£1,6 (177)
aspirated oocytes in a cycle
CpeanHee KonuyecTBo crnepmues
Average number of spermatozoa 178,9+16,2 1712186
CpepHee (obLiee) konuyecTso
oountoB Ha ctaaun M I
Average (total) number of oocytes 6,2+£0,9(199) 6,3+0,9(165)
at Mll stage
CpenHee (obLiee) KonnyecTso
MHBELMPOBAHHbIX OOLMTOB
Average (total) number of treated 6,2+0,9 (199) 6,3+0,9 (165)
oocytes
YacTtoTa cbepTunusauuu, % 948 + 7.8 969 + 6.6
Fertilization rate, % T e
YacTtoTa apobnexua, %
Cleavz?ge rate O 98,1 + 5,1 98,35 + 4,6

CPaBHEHHUIO C HOPMO300CIEPMHUYECKUMHU
askynsitamu (manasie BO3 mo HOpMO300-
cnepmun — 50% [23]). Tak, KOIMYECTBO aKTUBHO-
MOJIBIDKHBIX CHiepMueB B rpynme 1 cocraBuio 12 +
0,8, B rpymme 2 — 8 + 0,8%. Ilocne 3amMopakuBaHuUs
CHEepMAaTO30MAbl XPaHUIU B XKHIKOM OT MecsAla 10
rojna. BEDKHBaEMOCTh CIIEPMHEB MOCJIE OTOTpEBa
cocraBmia 92 + 8,8%.

[Tocne otorpesa, ynaneHus KpHOIPOTEKTOPA U MH-
KyOauuu oTOMpaiy MoABMKHBIE CIEPMATO30H b C HOP-
MAaJbHBIM CTPOCHUEM U TIPOBOMIIH OTUIOIOTBOPEHUE
ooruToB ¢ momotkto ICSI. Bricokas gyactoTa deptu-
JIU3AIMH OOLIUTOB (CM. TabJIHILy ) CBUICTENbCTBOBAJIA
0 TOM, YTO KPHOKOHCEPBHPOBAHUE TECTHKYISAPHBIX
CIIEpMIEEB HE BITUSIIO HA UX OTUIOOTBOPSIFOILYIO CIIO-
coOHOCTB. M3yuenne Mop(hoIOTHIECKUX XapaKTepHc-
THUK SMOPHOHOB Ha 5-€ CyTKH KYJIbTHBHPOBaHUS IO-
Ka3aJlo HaJIW4Yhe ITWHAMHUKHU APOOJIEHUS U BBICOKOE
Ka4eCTBO SMOPHOHOB, TOCKOJIBKY CTaINH1 OJaCTOIHCT
nocturio 6omnee 50% 3MOpHOHOB B 00€HX Tpymnmax.
YacToTa HacTyIuieHus: OepeMEHHOCTH B IPYTIIIE C IIPHU-
MEHEHHEM KPHOKOHCEPBHUPOBAHHBIX CIIEPMHUEB ObLIa
Boire (53,1%), ueM B rpymie ¢ OIIOAOTBOPEHUEM
CBEXeacTIHpUPOBAaHHBIMU KieTkamu (46,1%).

Crienyer OTMETHUTB, YTO PE3YJIBTAaThl UCCIICAOBA-
HUH IUKJIOB NeueHus Oecruioaus metoaom ICSI ¢ mpu-
MEHEHHEM KPUOKOHCEPBUPOBAHHBIX STHIUINMAIIBHBIX
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cant reduction of total number of spermatozoa and
active motile fraction if compared with normozoo-
spermic ejaculates (the WHO standard for normozoo-
spermia is 50% [23]). Specifically, the number of active
motile spermatozoa in the group 1 group was 12 £0.8,
and in the group 2 it made (8 + 0.8)%. After freezing
the spermatozoa were stored in liquid nitrogen during
period of one month to one year. Survival of sperma-
tozoa after freeze-thawing made (92 + 8.85)%.

After freeze-thawing, removing of cryoprotectant
and incubation the motile spermatozoa with normal
acrosome were selected and oocytes fertilization was
performed by ICSI. A high rate of oocytes fertilization
(Table) testified to the fact that cryopreservation of
testicular spermatozoa did not affect their fertilizing
ability. Assessment of morphological characteristics
of embryos to the 5" culture day revealed the ongoing
cleavage and a high quality of embryos, since blasto-
cyte stage was achieved in more than 50% of embryos
in both groups. Pregnancy in the group where
cryopreserved spermatozoa were used was higher
(53.1%) than in the group where fertilization was done
with fresh aspirated cells (46.1%).

It should be noted that the reported results of
infertility treatment cycles by ICSI with cryopreserved
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CIIEPMUEB 3a4acTyio NpoTuBOpeunBhl. Hamu pe3yib-
TaThl COTIACYIOTCA C JAHHBIMU MHOTHX HCCIIEA0BATE-
JIel, KOTOpbIE IPOAEMOHCTPUPOBAIH YBETUUECHUE Yac-
TOTBI HACTYTUICHUS OEPEMEHHOCTH TIPH UCTIONB30BAHUN
KPHUOKOHCEPBUPOBAHHBIX TUAUIUMAIEHBIX CIICPMHUCB
[5,6,11,12,17]. Tournaye H. u coaBT. mokasanu reae-
TUYIECKYIO O€30IMaCHOCTh KPHOKOHCEPBUPOBAHUS ITH-
TUAAMAITEHBIX CIIEPMATO30HIOB; YaCTOTA OIIOIOTBO-
peHUs] KPHOKOHCEPBUPOBAHHBIMU CIIEPMUSMHU HE
OTIIMYAJIACh OT MOKA3aTeIs TI0CIIE HCITOJIE30BaHUS CBE-
JKeaCTIMPUPOBAHHBIX KIETOK (75,67 u 76,49%), konu-
4eCTBO IMOPHUOHOB XOPOIIEro Ka4eCTBa COCTaBUIIO
64,96 1 66,09%, yacToTa HACTYIUICHHUS OepeMEHHOC-
™ — 55,21 1 57,22% [21].

[To mannbM L. Gin u coasr. [13] wactoTa HacTyII-
neHusi 0EpEeMEHHOCTH Y TAIEHTOB TI0CIIE TIPOIIeIyP
C MMPUMEHEHUEM KPHOKOHCEPBUPOBAHHBIX DITHTUIH-
MaJIbHBIX CIIEPMHUEB HE OTIMYAIach OT TaKOBOH B
ClIydae CBEXKEaCIUPUPOBAHHBIX KIIETOK.

W3BecTHB €AUHUYHBIC COOOMICHUS O CYIIECT-
BEHHOH JI0JI€ CIIOHTAHHBIX a00PTOB MOCTIC BHITIOTHEHUS
MESE/ICSI (25,7%) u TESE/ICSI (31,6%) [6], aTo
MOKHO OOBSCHUTH BEICOKOW YaCTOTOH XPOMOCOMHBIX
AHOMANUH y MYXXYHH KaK ¢ OOCTPYKTUBHOM, TaK W
HeoOCTpyKTUBHOH a3zoocnepmueii [12]. 1o manHBIM
Munne S. u coasr. [15] yacTtoTa poxxaeHus nereit ¢
XPOMOCOMHBIMU AaHOMAJTUSIMU Y MY>KYHH C a300CTIep-
Muei B 10 pa3 Belle O CPaBHEHUIO C HOPMOCTIEPMUEH.

B pa6ore Westlander G. u coasr. [22] mpencras-
neHsl pesynsratsl nposeneHus ICSI ¢ xpuokoHcep-
BHPOBAHHBIMU CIICPMUSMH, TTOTYUYCHHBIMH TIPH TIEP-
KYTaHHOH OMOTICHH STHYKA. ABTOPHI CIIETIAIH BBIBOJT O
HEOOXOIMMOCTH U3YUICHHS COCTOSTHUS TCHETHIECKOTO
amnmnapara CiepMHUEeB MOCIIE KPUOKOHCEPBUPOBAHMUSL.

brutu mpoaHanu3upoBaHbl PE3yAbTAThl JICUCHUS
493 cynpy>KecKUX Hap mocie mpoBeaCHUs IPOIeAyPhI
ICSI xproKOHCEPBUPOBAHHBIMU CIIEPMUSIMHU, TIOTYUEH-
meiMu MeTogamu TESE, MESA, MESE, PESA.
Yacrora HacTymiieHUus: OEpEMEHHOCTH y TAIIMEHTOK
TIOCJIE OTTIOIOTBOPEHHS OOIIMTOB KPHOKOHCEPBUPOBAH-
HBIMH CIIEPMISIMH, HE3aBICHMO OT METO/Ia MX MOJTy-
YeHwusl, Obla BEINIE, 9eM B CIydae CBEKeacCIupHpO-
BaHHBIX KiteToK [11, 13, 14, 16].

Silber S. 1 coaBT. mpoBeNMU PETPOCIIEKTUBHOE HC-
cnenoBanme 156 mukino ICSI ¢ mpuMeHeHHEM KpHO-
KOHCEPBUPOBAHHBIX CIIEPMUEB U yCTAHOBUIIH, YTO YPO-
BEHb aKTUBALIUH SMOPUOHAILHOTO TEHOMA, OIICHEHHBIN
I10 YaCTOTE §-KJIETOYHOTO OJIOKA Pa3BUTHS U CKOPOCTH
MopdoreHnesa, He OTIAMYAICS MMOCIE UCIOIB30BaAHUS
KPUOKOHCEPBUPOBAHHBIX CIIEPMUEB 110 CPABHEHUIO C
KJIETKaMH, HE MOJBEPTaBIIUMUCA 3aMOPAKUBAHUIO-
otorpesy [19].

Takum 00pa3oM, KPHOKOHCEPBUPOBAHHUE CIICPMUCB
HE3aMCHUMO IPU TIKEIOM MYKCKOM OECIUIOIUU.
JlaHHBII METO TTO3BOJISIET YMEHBIIHUTH YUCIIO XUPYP-
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epididymal spermatozoa are often contradictory. Our
results are agreed with the data of many researchers,
who presented the increasing of pregnancy rate when
using cryopreserved epididymal spermatozoa [5, 6, 11,
12, 17]. Tournaye et al. reported genetic safety of cryo-
preservation of epididymal spermatozoa: fertilization
rate of cryopreserved spermatozoa did not differ from
that after using fresh aspirated cells (75.67 and
76.49%), a number of embryos of a high quality made
64.96 and 66.09%, pregnancy rate was 55.21 and
57.22%, correspondingly [21].

According to the data of Gin et al. [13] the pregnan-
cy rate in the patients after the procedures, where
cryopreserved epididymal spermatozoa were used, did
not differ from that in the case of fresh aspirated cells.

There are single reports about significant rate of
spontaneous abortions after performing MESE/ICSI
(25.7%) and TESE/ICSI (31.6%) [6], that may be
explained by a high frequency of chromosomal abnor-
malities in men both with obstructive and nonobstructive
azoospermia [12]. According to the data of Manne
et al. [15] the frequency of birth defects caused by
chromosomal abnormalities in men with azoospermia
is 10 times higher if compared with men with normo-
spermia.

Westlander et al. [22] reported the results of ICSI
with cryopreserved spermatozoa, obtained at percu-
taneous biopsy of testes. The authors pointed to the
necessity of assessing the state of spermatozoa genetic
apparatus after cryopreservation.

Analyzis of treatment outcome in 493 married coup-
les after ICSI with cryopreserved spermatozoa,
procured by TESE, MESA, MESE and PESA allowed
to conclude that pregnancy rate in patients after ferti-
lization of oocytes with cryopreserved spermatozoa
independently of the method of their procurement was
higher than in the case of fresh aspirated cells [11, 13,
14, 16].

Silber et al. performed retrospective study of 156
cycles of infertility treatment by ICSI with cryopreser-
ved spermatozoa and found that activation level of
embryonic genome assessed by frequency of 8-cell
stage development arrest and morphogenesis rate did
not differ after using cryopreserved spermatozoa if
compared with the cells, not exposed to freeze-thawing
[19].

Thus, spermatozoa cryopreservation is essential at
severe male infertility. This method enables to reduce
anumber of surgeries, avoid complications and expen-
ses on repeated surgeries as well as to select optimal
moment for assisted fertilization.

We found that the method previously developed for
ejaculatory spermatozoa [3], might be used for single
epididymal spermatozoa. Outcome of procedures of
assisted reproductive technologies using cryopreserved
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THYECKUX BMEIATENbCTB, N30€KaTh OCIOKHEHUH U
pacxonoB, CBSI3aHHBIX C MOBTOPHBIMU XHPyprUvec-
KHMH ONEPaLMsIMU, a TAaKXKe BBIOPAaTh ONTHMAJIbHBIH
MOMEHT JUIsl IPOBEAECHHUS IPOLIEYPBI IPOTPAMMHUPO-
BaHHOTO 3a4aTusl.

MBI yCTaHOBHMIIH, YTO METO/I, pa3pabOTaHHBIN pa-
Hee AJIA SKYISIIUOHHBIX CliepMUEB [3], MOXKET IpH-
MEHSTBCS A7l €AMHUYHBIX 3MUANIUMAIBHBIX CIIep-
MaTo30uA0B. Mcxoa mporenyp BCIIOMOTAaTENIbHBIX
PENpPONYKTUBHBIX TEXHOJOTHUH C MCIOJB30BAHUEM
KPHOKOHCEPBHPOBAHHBIX KJIETOK (YacToTa OILUIONO-
TBOPEHHS OOLIUTOB, TEMIbI APOOIECHUS U KAaueCTBO
SMOpPHOHOB, YaCTOTa HACTYIUICHHS OEpEeMEHHOCTH)
CYIIIECTBEHHO HE OTIMYAETCs OT Pe3yJIbTaToB, MOJTY-
YEHHBIX I1OCJIE€ HCIIOJIB30BAHUS CBEKEACTTMPUPOBAH-
HBIX CIIEPMaTO3010B. Takum 00pa3oM, aCIHpHUpPOBaH-
HBIE CTIEPMAaTO30H 16l MOT'YT OBITh YCITEIITHO KPHOKOH-
CEePBUPOBAHbI, a X HCIOJIb30BAHHE O0ECIIEUNBAET
a¢ddekruBHOE NedeHne Oecruroaus merogom ICSI.

BoiBoabI

MoxkHO 3aKmiounTh, 4To npoBeacHue ICSI cnep-
MaTo30MJaMH, MONyYeHHBIMH B pe3ynsrate MESA/
PESA, aBnsercs 3¢GeKTUBHBIM MPH a300CIEPMUH.
Mertoz KpHOKOHCEPBUPOBaHUS, pa3paO0TaHHEIN paHee
JUTSL DSIKYJISITOPHBIX CIIEPMATO30UJIOB MAIIEHTOB C
HOPMOCTIEpMUEH, MOXKET YCIEIHO TPUMEHATHCS A
€IMHUYHBIX CIIEPMHEB, MO3BOJISIET JOOUTHCS UX BbI-
COKOW BBDKMBA€MOCTH M HE OKa3bIBaeT OTpHUIa-
TEHHOTO BIMSIHHUS Ha OIIOJOTBOPSIONIYIO CIIOCO0-
HOCTb U JajbHEHIIee pa3BUTHE IMOPUOHOB i1 Vitro.
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cells (oocytes fertilization rate, division rate, pregnancy
rate) did not significantly differ from the results, obtai-
ned after using fresh aspirated spermatozoa. There-
fore, aspirated spermatozoa may be successfully cryo-
preserved and their using provides an effective infer-
tility treatment by ICSI.

Conclusions

We may conclude that performing ICSI with sper-
matozoa, obtained by MESA/PESA is effective for
azoospermia. Cryopreservation method previously de-
veloped for ejaculatory spermatozoa of the men with
normospermia may be successfully used for single
spermatozoa, enables to achieve their high survival and
does not negatively affect fertilizing capacity and fur-
ther in vitro development of embryos.
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