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[IpoBeseHO CpaBHUTENBEHOE HCCIEAOBAHHE OCHOBHBIX MOP(OJIOTHUECKHNX W MMMYHOJIOTHYECKHX TECTOB IS ONpEeNICHHS
(DYHKIIHOHAIBHBIX XapaKTEPHUCTHUK CIIEPMHEB YeI0BEKa P KPHOKOHCEPBUPOBAHUH B YCIOBHAX CBEpXOBICTporo oxnaxaeHus. [Tokaszamo,
YTO PEKUM 3aMOPAXKHUBAHHS IIPUBOAUT K IIEpepacipeIeNICHHIO MPOLEHTa MaTOIOTHYSCKIX CIIEPMHUEB, YBETHIUBAs KOJIHIECTBO (GOpM
KJIIETOK C MOBpEXIeHHEM XBocTa. OTMeUeHa MOJI0KUTEIbHAs Koppersinus TecToB Kyprpoxa-Munepa u SpermMar.

Kniwouegwie cnosa: cniepmun, Mopdonorus, rect SpermMar, Tect Kypupoka-Musepa, cBepXOBICTpOE OXJIaXKICHHUE.

[IpoBeneHO MOPIBHAIBHE JOCHTIHKEHHS OCHOBHIX MOP(OJIOTIYHUX 1 IMyHOJIOTIYHHX TECTiB JJIs BUHAYCHHS (DYHKITIOHAIBHUX
XapaKTEPHCTHUK CIIEPMIiB JIFOIMHH IIPU KPIOKOHCEPBYBaHHI B YMOBaX Ha/IILIBUJIKOTO 0X0JI0/pKeHHs. [ToKa3aHo, 110 PeXKUM 3aMOPOXKYBaHHS
MPUBOIUTH J0 MEPEPO3MOILTY BiJCOTKA MATOJOTIYHUX CIIEPMIiB, 30UIBIIYIOYN KUTBKICTh ()OPM KIIITHH 3 YIIKOMKCHHSM XBOCTA.
BinznaveHo mo3uTHBHY Kopesinito tecTiB Kypupoka-Mimrepa i SpermMar.

Knrouoei crosa: ciepmii, mopdororis, tect SpermMar, Tect Kypupoka-Misiepa, HaJIIBAIKE OXOJOIKECHHS.

Comparative study of key morphological and immunological tests to find functional characteristics of human sperm during
cryopreservation under ultrarapid cooling conditions was performed. Freezing regimen was shown to result in re-distribution of the
percentage of pathological spermatozoa, by increasing the number of cell forms with a tail damage. There was noted a positive

correlation of Kurzrock-Miller and SperMar tests.

Key-words: sperm, morphology, SpermMar test, ultrarapid cooling, Kurzrock-Miller test.

B nauane 90-x rogoB onTUMHU3alMs CIOCOOOB
KPUOKOHCEPBUPOBAHUS PENPONYKTUBHBIX KIIETOK
MJIEKOTIUTAIOIIKX, B TOM YHCII€ M YeJIOBEKa, cTaja
OJHOW M3 aKTyalbHBIX MpoOieM KpHOOWOJIOTHH.
CymecTByromnue crnoco0bl 3aMOpaKMBaHUs OUO-
00BEKTOB, B YACTHOCTU PEHPOAYKTUBHBIX KJIETOK,
0a3upyroTCcs Ha BBEJCHUH B OMOCHCTEMY OIHOTO H3
KPHOIIPOTEKTOPOB BBHICOKOM KOoHIeHTpauuu [1]. B
9KCIEPUMEHTANBHOW U MPUKIATHONW KPHOOHOIOTUH
HCTOIB3YIOTCS CIIOXHBIE, JTOPOTOCTOSIINE DIIEK-
TPOHHBIE 3aMOPAKUBATENH, CIIOCOOHBIE OCYIIECT-
BJISITH C OOJILIION TOYHOCTHIO HEOOXOAUMBIE TPOT-
paMMBbI CHHXKEHMS TemniepaTypsl. [Ipu noctonncTBax
3TUX NPHUOOPOB UX MPOrPaAMMBbI KPHOKOHCEPBHUPOBAHUS
BKJIIOUAIOT ATaIl, IPH KOTOPOM IPOUCXOANT (Pa30BbIi
nepexon B nén. Coueranne GpU3NMIECKUX U XUMHUYEC-
KX ()aKTOPOB BO3IEHCTBHS Ha CIEPMHH OOYyCIIOB-
JIMBAET KPHO3ALIUTY 32 CYET HOCTEIIEHHOTO 00E3BOXKHU-
BaHUS KJIETOK, OyepHBIX CBOHCTB KPUOKOHCEPBAHTA
B OTHolIeHUH “dddexTa pacTBopa” W JeHCTBHUS
KpUOTIPOTEKTOPA HA KOJJIUTaTUBHOW OCHOBE, YTO HE
O3BOJISIET JOOUTHCA BBICOKOM U CTa0MIBHON CTEIIEHH
COXPaHHOCTH 3aMOPOXKEHHO-OTTATHHBIX KJIETOK U3-32

In early 90" the optimization of cryopreservation
ways for reproductive cells of mammalians including
human ones became one of cryobiological actual tasks.
Existing ways for freezing biological objects in
particular reproductive cells are based on introduction
of a cryoprotectant under high concentration into a
biological system [1]. In experimental and applied
cryobiology there are used complicated expensive
electron freezers capable of realizing necessary
programs with a high accuracy to reduce temperature.
With advantages of these devices their cryo-
preservation programs include the stage at which phase
transition into ice occurs. Combined effect of physical
and chemical factors on sperm stipulates cryoprotection
due to gradual rehydration of cells, buffer properties
of cryopreservative regarding “solution effect” and the
influence of cryoprotectant on colligative base, that
does not enable to approaching high and stable degree
of frozen-thawed cells because of negative factors
affecting them durably and intensively.

Cryopreservation under conditions of ultrarapid
cooling of cell suspension may serve as an alternative
to existing methods for human sperm freezing. This
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JUTUTEIHHO U MHTEHCUBHO JACWCTBYIOMINX Ha KIIETKU
HEraTHBHBIX (PAKTOPOB.

ANBTEpHAaTHBON CYIIECTBYIOIIUM METOAAM
3aMOpaXMBaHHS CIIEPMUEB YETOBEKA MOXKET CITYKHUTh
METOJ KpPUOKOHCEPBHPOBAHUS B YCIOBHUSAX CBEPX-
OBICTPOrO OXJIAXKAEHHS KIETOYHOH CYCIEH3HUU.
CylecTBEHHBIM MPEUMYILECTBOM 3TOr0 METOAA,
Hapsily C BBICOKUM IIPOLIEHTOM MOABUKHOCTH KJIETOK
[OCJIE OTOTPEBA, SABJISETCA BO3MOKHOCTH 3aMOpa-
KUBAHUS IAKYJIATOB KaKk B HOPME, TaK M MPHU aro-
noruu. Hambonee pacupocTpanéHHas MaTOJIOTHS
IAKYJATA — OJIUTOACTEHOCIEPMHS, T.€. CHUKEHHUE
KOJIMYECTBA CIIEPMHEB 1 N3MEHEHNE MX KHHETUYIECKHIX
XapaKTepUCTHK.

HecMmoTps Ha mepeunciieHHBbIE HETaTUBHBIE
(daxkTOpbl, A1 KPUOKOHCEPBUPOBAHHS CIIEPMHEB
YeJ0BE€Ka MCHOJB3YIOT Pa3JIUYHBIE MPOLECCH
3aMOpaKUBaHUs1, aBTOMAaTU3HPOBAHHBIE C IOMOIIBIO
MPOrpaMMHBIX 3aMOpa)XXuBaTeyle, KOMMepUYECKue
Cpeabl A1l KpHOKOHCEPBUPOBAHHS TaMeT U peaOuiIu-
TaI[UH CTIEPMUEB ITOCIIE OTOTPEBA.

O0630pHBIH MUKPOCKOITMIESCKUH aHATTN3 OTOTPETOTO
oOpasna He MO3BOJSET MOJYYUTH MOJHYI0 HHGOP-
MaIuio o ero kadectse. Hanbomnee nHpOpMaTHBHBIMU
SIBIISIFOTCS. UCCIIEIOBAHUST MOP(OIOTHIECKUX XapakK-
TEPUCTHK CIIEPMHEB, KPOME OTIPEICTICHNS NX TTOIBHK-
HOcTH. Mopdonorus criepMaTo30MI0B — Hapamerp,
JIOCTOBEPHO BIUSIOLIMH Ha YaCTOTY OIJIOJOTBOPEHUS
U 4acTOTy HAacTYyIUICHUsT OCEpeMEHHOCTH B INPOT-
pamMMax BCIIOMOTaTEeNbHBIX PEPOAYKTHUBHBIX TEXHO-
noruii. OnpeneneHue MOp(OJIOTUU MO CTPOTHM
KPUTEPHSIM SIBJISICTCSI MEXXIYHAPOIHBIM CTaHIAPTOM
B OLIGHKE Ka4eCTBa CIIEPMBI.

BaxHbIM CBOICTBOM CIIEPMHEB CIEAYET CUUTATH
WX CIIOCOOHOCTH MPOHHUKATh B HEPBUKATBHYIO CITU3b
(tect Kypupoka-Mmepa). Takxxe mmeer Gombinoe
snauenne MAR-tect (mixed antiglobulin reaction,
Juger, 1978), pacmupsronuii BO3MOXHOCTH TECTa
Kypupokxa-Munnepa. MAR-TecT umeer npuem-
JEMYI0 4yBCTBHUTEJIBHOCTh, CHCHUUPUIHOCTD U
IMarHOCTHYECKYIO 3HaUnMOCTh. [1o naHHBIM coBpe-
MEHHOM CTaTUCTHKH B 0CHOBE 10% MpUYrH My CKOTo
0ecIuIoAns ISKUT UMMYHOJIOTMYECKHHA (PaKTop.

B paboTe m3ydeHbl mokaszaTelu OTOTPEeTOM
CYCIICH3UH CIIEPMHUEB YE€JIOBEKa, 3aMOPOKCHHOH B
YCIIOBUSAX CBEPXOBICTPOTO OXJITAKIACHHUS.

Matepuanbl n metoabl

HccnenoBanue OBIIO MPOBEACHO C HCIMOJb-
30BaHHEM JOHOPCKOH CHEpPMBI ¢ MOKa3aTessIMu
ISKYJIATA, IPEACTABICHHBIMU B TaOJIHIIE.

Mopdooruto ciepMUeB UCCIIEIOBAIH C TOMOIIBIO
Habopa kpacureneir “Spermac Stein” (FertiPro,
benbrus). [Iponecc okpacku BKIIOYAET (PUKCALUIO U
oo4yepEHOe MPOKPAIIMBAHUE Ma3Ka CIIEPMBI TPEMS
KPacUTEIIMU, KOTOpPbIE CIICIIM()UUECKU CBA3BIBAIOT-
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method significant advantage together with a high
percentage of cell motility after thawing 1is the
possibility to freeze ejaculates both in norm an
pathology. The most spread pathology of ejaculate is
oligoastenospermia, i.e. reduction of the spermatozoa
number and change of their kinetic characteristics.

Despite listed negative factors to cryopreserve
human sperm there are used various freezing
procedures, which are automated due to programmable
freezers, commercial cryopreservation media for
gametes and spermatozoa rehabilitation after thawing.

Microscopic analytical observation of thawed
sample does not allow the obtaining of a complete
information about its quality. The most informative
studies are the ones of sperm morphological
characteristics in addition to their motility examining.
Spermatozoa morphology is a parameter statistically
and significantly affecting fertilization rate and the one
of pregnancy onset in the programs of auxiliary
reproductive technologies. Determination of morpho-
logy on strict criteria is an international standard when
assessing sperm quality.

Sperm ability to penetrate into cervical mucus should
be referred as an important property (Kurzrock-Miller
test). MAR-test is also of great value (mixed
antiglobulin reaction, Juger, 1978), extending the
opportunity of Kurzrock-Miller test. MAR-test has a
suitable sensitivity, specificity and diagnostic value. On
contemporary statistical data 10% male infertility is
caused by immunological factor.

In the paper there were studied the indices of
warmed suspension of human sperm frozen under
ultrarapid cooling.

Materials and methods

Research was performed using donor’s sperm with
the ejaculate indices represented in the Table.

Sperm morphology was investigated using
“Spermac Stein”dyes (FertiPro, Belgium). The staining
method comprises fixation and sequential staining of
smears with three dyes, specifically binding different
spermatozoa sites. Antiglobulin reaction was observed
using SperMar test kit (FertiPro, Belgium). The reaction
essence is binding of sperm with conjugate-antiserum
(anti-IgQG) in presence of the indicator, latex particles
with IgG. MAR-test results were assessed on the
criteria of presence of antispermal antibodies in sperm:
positive — more than 50%, negative — up to 40%,
problematic — 40-50%.

Sperm samples to be frozen were ultrarapidly cooled
using the method designed at the Institute for Problems
of Cryobiology & Cryomedicine of the National
Academy of Sciences of the Ukraine [2]. Ultrarapid
cooling rates were reached by plunging the containers
into amorphous oxide powder cooled down the
temperature of liquid nitrogen. Compositional
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[MTokazaTenu IsiKynsTa P HOPMOCIIEPMHH, HCITIOIb3yeMbIe B 3T0it padore (o BO3,2002 1)
Ejaculate index at normospermia (according to the WHO, 2002)

TToKazaTeAb 3IKyAdTa
Ejaculate index

3HaueHne HOPMBI 95KyASITa
Ejaculate norm values

O6BeM 2—6 MA
Volume 2—6ml
pH _
pH 7,2—8,0
Bpems paszkuskeHUs 20— 40 muH
Liqudifi cation time 20—40 min

Konnenrpanus cuepmuesn
Spermatozoa concentration

20 MAH U Gonee
20 mln and more

KoanuecTBO criepMueBBasSKyAsTe
Number of spermatozoa in ejaculate

40 MAH U Gonee
40 mln and more

a) ¢ OBICTPBIM MOCTYNATEABHBIM ABHJKEHHEM (aKTHBHO-NIOABUKHEIE)
a) with rapid forward movement (actively motile)

20—25%

TToABU>KHOCTH
CIICpMHEB BIPYIIIAX 06) MepAeHHBIM pa3HOHAIIPaBAEHHBIM ABUJKeHUEM (MOABU KHEBIE)
Spermatozoa motility b) slow with multidirectional movement(motile)
in group

25% u Gonree

c) locally swinging

B) KOAeOaTeAbHBIM ABHJKEHHEM (MeCTHOKAUarouuecs)

25% and more

7Kn3Hecnoco6HOCTE CliepMueB
Viability of spermatozoa

75% 1 Oonee
75% and more

HopmanbHble (110 MOP(OAOTHH) ClIepMUN
Normal spermatozoa (on morphology)

30% u Goree
30% and more

HMHAEKC TepaTo300CIepMUN (MHAEKC MHOKECTBEHHBIX Ae(PeKTOB)

Teratozoospermia index (index of multiple defects)

Metnee 1,6
Less 1,6

NAeUKOIUTHI ¥ KAETKU CIIepMaToreHesa "KPYyTrAble KACTKHU'
Leukocytes and spermatogenesis cells "round" cells

He Goaee 6 MAH B 1 MA
No more than 6 mln /ml

ATTAIOTUHATHI (KOAUYECTBO,XapaKTep)
Agglutinates (number,character)

He Goaee 3-x BIOAe 3peHUs
Notmore than 3 within vision field

Cs1 C pPa3HBIMHU YYaCTKaMU CIIEpPMHSL. AHTHITIO0YIHHO-
BYIO peakLuIo HabJoaaIn, UCIoNb3ys Habop Sperm-
Mar test (FertiPro, bensrus). B ocHoOBe MeTOAa JIEKUT
CBSI3BIBAHHUE CIIEPMIUEB C KOHBIOTaTOM-aHTHCHIBOPOT-
koii (aHTH-1gG) B MpUCYyTCTBUM MHANKATOPA — YaCTHUI]
narekca ¢ IgG. Omnenka pesynsraroB MAR-Tecta
MPOUCXO/INIIA IO KPUTEPUAM HAIWYHUS Yy CIIEPMHUEB
aHTUCIIEPMAIBHBIX aHTUTEN: Ooyee 50% — moIoKu-
TenbHbIA, 10 40% — orpunarensHbiid, 40-50% —
COMHHTENBHBIH (puc. 1).

CBepxObICTpoe OXJIaXACHHE 3aMOPa’KUBAEMbIX
00pa3uoB crepMbl MPOBOIMIN C IOMOIIBIO METO/a,
paspaborannoro corpyaHukamu MIIKuK HAH
VYkpaunsl [2]. CBEpXBBICOKHE CKOPOCTHU OXJIAXKACHUS
JIOCTHTAINCH TOTPYKEHHEM KOHTEHHEPOB B OXJIAXK-
JEHHBIN 10 TeMIEPaTyphl KUIKOIO a30Ta MOPOLIOK
aMop(HOTO OKCH/Ia.

KoMno3unnoHHbiii KpUOKOHCEPBAHT COJIEpIKal
DIMIEpHH, IUTpatHeiii Oydep ¢ pH 7.4, mioko3y u
JIpyrue KOMIIOHEHTHI. 3aMOpakuBaHUE OCYIIECTB-
JSUTA B TIOJMIIPONMIICHOBBIX CTEPHIIBHBIX KPUOIIPO-
oupkax ¢pupmsal “Corning” 06be€mMom 1 mut. [Tpu aToM
ONTHUMYM COXPaHHOCTH CIEPMHEB HAaXOAMJICS B
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cryopreservative contained glycerol, citrate buffer (pH
7.4), glucose and other components. Freezing was made
in 1 ml polypropylene sterile cryovials (Corning). The
optimum of integrity in this case for sperm was found
within the range 3000-5000C/min. Samples were
thawed up to disappearance of solid phase, placing
containers for 3-5 min on water bath at 40°C. In the
researches there was used light microscope (Olympus,
Japan).

Results and Discussion

Sperm cryopreservation under ultrarapid freezing
enables to obtain a high post-thaw motility of
spermatozoa [3]. Mammalian sper-matozoa are highly
polarised cells having five morphologically differing
compartments: anterior head part (acrosomal segment),
equatorial segment, posterior head part (post-acrosomal
segment), middle part (neck) and tail [4]. Each part
plays a certain role during fertilisation.

The researches showed (Fig. 2) that after
cryopreservation the number of normal spermatozoa
reduced together with a rise in pathological forms
among those the cells with tail pathology dominated.
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Puc.1. BzaumoneiicTBre yacTHIl JaTeKca co criepMusiMu Ipu mpoBeaeHnd MAR-tecta: 1 — MAR-TecT nOI0XKHUTEIBHBIN;
2 —MAR-TecT oTpHIAaTEIbHBIN; 3 —YacTuIla JaTekca c IMMOOMIN30BaHHbIM 1gG; 4 — TOBEPXHOCTB CHIEPMHSI.

Fig. 1. Interaction of latex particles with spermatozoa during MAR-test: I- MAR-positive test; 2 — MAR-negative test; 3—

latex particle with immobilized IgG; 4 — spermatozoa surface.

nuanazone 3000-5000°C/muH. O6pa3ubl pa3Mo-
PaKUBaJIH 10 NCUE3HOBEHHS TBEPAOH (Pa3bl, moMeras
KOHTeiHeps!I Ha 3-5 MuH B BoasHyto O6aHto nipu 40°C.
B nccnenoBaHusax HCHoOIb30BAJICS CBETOBONH MUKPO-
ckort “OLYMPUS” (Smonus).

Pe3yAbTatbl M 00CYyXKA€HUS

KpuokoHcepBrUpOBaHHE CIIEPMHUEB B yCIOBHUAX
CBEPXOBICTPOr0 OXJAXKICHUS MO3BOISET TOOUTHCS
BBICOKOM ITOIBI>KHOCTH CIIEPMUEB MTOCIIE OTorpeBa [3].
CnepMaTo30U/1bI MJIIEKOTUTAIONINX — BBICOKOTIONS-
pHU30BaHHBIE KJIETKH, UMEIOIINE MITh Mopdoio-
THYECKH OTIMYAIONINXCS OTIENIOB: MEPEAHSS 4acTh
TOJIOBKH (2KpOCOMAaJIbHBIN CErMEHT), SKBaTOpHalb-
HBIIl CerMeHT, 3aJHss 4acTh TOJOBKH (IIOCTaKpO-
COMAIIbHBIH CETMEHT), CpPeJHssl JacTh (IIeiKa) u
xBOCT [4]. Kaxxaplii 0TAET HTpaeT ONpeeIEHHYIO POJIb
B IIPOLIECCE OILIOOTBOPEHHUS.

UccnenoBanus mokazanu (puc. 2), 4To mocie
KPHOKOHCEPBUPOBAHUSA KOJIMYECTBO HOPMAJbHBIX
CIIepMHEB CHHUIKAETCA BMECTE C MOBBIIIEHHEM
MaTOJIOTUIECKUX POPM, CPESTH KOTOPBIX TIOMHUHUPYIOT
KJIETKH C maTojiorueil xBocta. OTHOCUTEIbHOE
MOCTOSAHCTBO KOJIMYECTBA MOBPEXICHUN B CpelHEl
YacTH CIIEPMHEB, B KOTOPOH COCPEIOTOYECH MUTOXOH/I-
pUAJIBHBIN alapar, MOKET CBUAETEIbCTBOBATh O
CHIKEHHUH MOABUHOCTH KJIETOK IIOCIE OTOIpeBa
HMEHHO M3-3a HapyleHHH MOpP(OJIOTHH XBOCTA.
JIornuHO NPEAIONOKUTH, YTO YBEITHUEHHE KOJINIECT-
Ba KJIETOK CO CMEIIAHHOW MAaTOJOTMed MPOMCXOAUT
pH T0OABJICHUH B 3TY TPYIITY KJIETOK U3 APYTHX TPYIIIT
natonoruii. Takum o6pa3om, UHPOPMATHBHOCTH
MPOLIEHTa CIEPMHUEB CO CMEIIAHHON MaToJoruei
aKTyaJibHA JINIIb A0 KpHOKOHCepBHpoBaHus. OTMe-
YEHHOE yBEJINYCHHE [TaTOJIOTHH TOJIOBKH B OCHOBHOM
CBSI3aHO C MOBPEXKICHUEM aKpOCOMBI Kak HauboJee
KpHUoIaOuIbHOM CTPYKTYpHl ciepmus. Hamu Obina
OTMEYeHa YacTU4YHas yTpaTa KJIETKaMH 3TOH
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Relative consistency of the number of damages in a
middle part of spermatozoa, where mitochondrial
apparatus is concentrated, may testify to a decrease
in cell motility after thawing just due to impairments in
tail morphology. There is logic in supposing that a rise
in number of cells with mixed pathology occurs when
adding to this group of the cells from those with other
pathologies. This informativity of spermatozoa
percentage with mixed pathology is actual only before
cryopreservation. Noted increase in head pathology is
mainly related to acrosome damages the most cryolabile
structure of spermatozoa. We have noticed a partial

HaTtuBHas cycneHsus
Native suspension
4 11
42 17

a 26 a

KpvokoHcepBupoBaHue
Cryopreservation

29 19

»

6 32 b

Puc. 2. TIporieHTHOE COOTHOIIEHHE MOP(OIOTHICCKUX
(hopM criepMHEB C pa3IMYHBIMU YYaCTKAMHU ITOBPEKICHUS
KIeTkd 10 (a) u mocne (0) xpuokoHcepBupoBaHus: M —
rojioBka; P — weiika; 0 — xBocT; [0— HOpMa; Bl — cMelaHHas
MaTOJIOTHS.

Fig. 2. Percentage of morphological spermatozoa forms
with different sites of cell damage before (a) and after (b)
cryopreservation: ll—head; &4 —neck; @ —tail; 0—norm; H—
mixed pathology.
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OpraHelTbl B MPOIIECcCEe 3aMOpPaKUBAHUSI-OTOTPERBA,
YTO BMECTE C HU3KUM IMPOLIEHTOM W3MEHEHHUS B ATON
rpynIe MmaToJIOrHi MOKET CBHAETEIbCTBOBATH 00
s pexkTuBHON KpHmozamure. CreayeT Takxke OT-
METUTh, UTO yBEIHUYEHHE MPOIEHTA CMEIIaHHON
MaTOJIOTHH HEe00M3aTeIbHO JOJKHO NPOUCXOIUTD M3
FpyNnIbl HOPMaJIbHBIX KJIETOK, TaK KaK TPYAHO
MPEANON0KATh HApyIIEHHE B MpPOLleCcCe KPUOKOH-
CEpBUPOBAaHUS BCEX MOP(OIOTHUECKHX OTAEIOB
cnepmusi. CrneqoBaTeNbHO, 3Ta TPYIIA MOCIE OTO-
rpeBa, KaKk MBI [IOJIaraeM, TaKKe YBEIMYUBAETCS 3a
CUYET KPHOMOBPEXKACHUS CIIEPMHUEB U3 APYTUX MATO-
JIOTUYECKUX TPYIII.

Wzydenne criepMueB 4enoBeKa A0 U MOCIE KPHO-
KOHCEPBHUPOBAHUS MO CTPOTMM MOP(OIOrHIECKIM
KPHUTEPHUSAM MO3BOJSAET YCTAHOBUTH pEalibHbIE
MIOCIIEACTBHSI KPHOMOBPEXKACHUS KJIIETOUHOU CYCIIEH-
3UM ¥ BO3MOXHOCTh JalbHEMIIEro MCIOIb30BaHUA
OTOTPETOT0 MaTepHalla BO BCIOMOTATEJIbHBIX
PENPOTyKTHBHBIX TEXHOJIOTHSIX.

Cnepma o0jamaeT CIOXKHBIM aHTUTE€HHBIM COC-
TaBOM. AHTUTEHHI criepmueB (6onee 30) sBusAIOTCA
YYy)KEpPOAHBIMHU IS COOCTBEHHOTO OpraHU3Ma.
[loBepXHOCTHBIE aHTUTEHBI MPEACTABICHHI, B
4acTHOCTH, aHTHI'eHamu Tpyrnn kpoeu ABO, Rh-Hr,
MNS, P, anturenamu rucrocopmectumoct HLA, B
TOM uucie JokycoB D u Dr.

J1s1 IMMYHOJIOTH4eCKON AUAarHOCTUKH OeCTIIONuUs
OCHOBHBIMU SIBJISAIOTCS MapanMMYHOJIOTHYECKHE
npoObl, B YaCTHOCTH, TECT HAa NPOHUKHOBEHHE
CIIEpMHUEB B IIEPBUKAIBbHYIO clu3b. [IpoBeneHHbIE
HCCIeNOBaHus MoKa3alu, 4TO MpOoIecc 3amopa-
KUBaHUA-OTOTPEBA JOCTOBEPHO HE BIIMAET Ha TECT
Kypupoxa-Mumnepa (puc. 3, 4).

Janabie 00 YCTOWYMBOCTH K XOJOIOBOMY BO3-
JEVCTBHIO IIOBEPXHOCTHBIX aHTUT€HHBIX IETEPMUHAHT
CIIEpPMHEB YEJI0BEKA MTOATBEPIKIAIOTCS pE3yabTaTaMHt
MAR-1ecra. UccnenoBanus mokasaiu, 4TO IpHU

2 Wi .
LlepBukanbHasa cnusb
Cervikal mucus

Spermatozoa ¢

iy

Puc. 3. OTpunarenbHbli TECT-KOHTAKT CIIEPMUEB C LIEPBU-
KalbHOW CIIH3BIO0.

Fig. 3. Negative test-contact of sperm with cervical mucus.
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loss of this organella by cells during freeze-thawing,
that together with low percent of the change in this
group of pathology may testify to an effective
cryoprotection. It also worth of emphasising that a rise
in percentage of mixed pathology should not optionally
occur due to the group of normal cells, since a disorder
of all morphological spermatozoa parts is hardly to be
supposed during cryopreservation. Therefore we
believe this group after thawing is also increased
because of the cryodamage of spermatozoa from other
pathological groups.

Studying human sperm before and after cryo-
preservation on strict morphological criteria enables
to find actual consequences of cell suspension
cryodamage and feasibility of further usage of warmed
material in auxiliary reproductive technologies.

Sperm has a complex antigen content. Sperm
antigens (over 30) are alien for own organism. Surface
antigens are represented, in particular, by blood group
antigens, ABO, Rh-Hr, MNS, P, HL A histocompatibility
antigents, including D and Dr loci.

For immunological diagnosis of infertility para-
immunological samples in particular test for sperm
penetration into cervical mucus, are basic ones. Our
findings showed that freeze-thawing did not signifi-
cantly and statistically affect the results of Kurzrock-
Miller test (Fig. 3, 4).

The data on cold resistance of surface antigen
determinants of human sperm are confirmed by MAR-
test results. Our findings demonstrated that at positive
MAR-test after cell suspension thawing the binding of
spermatozoa with latex particles took place. There was
found positive correlation between the results of
Kurzrock-Miller and MAR-tests.

Conclusions
Assessment of human spermatozoa on strict
morphological criteria enables revealing true causes

Puc. 4. [TonoxuTenbHbI TECT-KOHTAKT CIIEPMHUEB C
LIEPBUKAJIBHOM CIIU3bIO.

Fig. 4. Positive test-contact of sperm with cervical mucus.
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nosnoxutenbHoM MAR-TecTe mociie oTorpeBa KJIeTou-
HOH CYCIICH3MHU UMEJIO MECTO CBA3BIBAHUEC CIICPMUCB
¢ yacTuuamu jarekca. OTMeueHa MOJOXKUTEIbHAs
Koppensiuus pe3ynsraToB Tecta Kypupoka-Mumnepa
u MAR- Ttecra.

BbiBOABI

OreHka criepMueB YeJIoBeKa o CTporuM Mopdo-
JIOTHYECCKUM KpI/ITepI/ISIM ITO3BOJIACT BBIABUTH UCTUH-
HbIE IPUYMHBI HAPYIIeHHUs (PYHKIMOHATBHON aKTHB-
HOCTH KJIETOK IIOCJIE XOJIOJJOBOIO BO3IEHCTBUS.

B pesynbrare KpHOKOHCEPBUPOBAHUS CIICPMHUCB B
YCIIOBHSIX CBEPXOBICTPOTO OXJTAKICHUS HAOIIOIACTCS
BBICOKAsI KPHO3AIINTa TaMeT.

[Ipomnecc 3amopaxxuBaHUA-OTOTPEBA HE BIUSET HA
pe3yabTaThl OCHOBHBIX TECTOB IJISI UMMYHOJIO-
THYECKOM TUArHOCTUKH O€CIIIOINS.
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of disorder in functional activity of cells after cold
effect.

High cryoprotection of gametes is observed as a
result of sperm cryopreservation under ultraraid
cooling,

Freeze-thawing does not affect the results of main
tests for immunological diagnosis of infertility.
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