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HUccnenosano comepxkanue sctpauona (J), nporecrepona (IT) u tecrocrepona (T) B domnukyssiproii xuakocta (PXK)
HPEOBYISITOPHBIX (DOJUTMKYIIOB SIMYHUKA YeJIOBEKa, HATUBHOM M XpaHMBLICHCS B YCJIOBHSX HU3KOTeMIeparypHoro 6anka (-196°C).
[IpoBeneHo cpaBHEHUE BIMSHUA IBYX PeXUMOB 3aMmopakuBanus @)K (0qHOATaITHOrO MOrpy>KEHUS B AKUIKUHM a30T U JBYX3TAITHOI'O C
HpeIBapUTEIHHBIM BBIACPKUBAHUEM B [Iapax a30Ta) Ha CTaOMIIBHOCTh COXPAaHEHHsI KOHIIEHTPALMH AaHHBIX ropMoHOB B DK B Teuenue
1-ro u 6-tu Mecsues. [TokazaHo, 4TO cTaOUIBHOCTD 3CTPAAUOIA, IPOTECTEPOHA U TECTOCTEPOHA COXPAHAETCS Ha IIPOTSHKEHUH BCETO
neproaa HaOJII0ACHHI U He 3aBUCHT OT BbIOOpa pexnma 3amopakusanus OXK.

Knrouesvie cnosa: dhonnukynspHas KHUIKOCTh SMYHHKA YENOBEKa, ICTPAAMOI, MPOTECTEPOH, TECTOCTEPOH, FOPMOHBI,
HHM3KOTEMIIepaTypHOE XpaHEeHHE.

JlocnimKkeHo BMICT ecTpaiony, MPorecTepoHy Ta TECTOCTEPOHY B (pouikynsipHii pinuHi (DP) seunnka I0AWHN, HATUBHOI Ta Ti€d,
1o 30epiranacs B yMOBaX HU3bKOTeMIlepaTypHoro 6aHKy (-196°C). [IpoBeaeHo NOPIBHIHHS BIUIUBY IBOX PEKUMIB 3aMOPOKYBaHHS
@P (ogHOETAHOTO 3aHYPIOBAHHS y PiAKHI a30T Ta ABOXETAIHOTO 3 MONEPEIHIM YTPUMYBAaHHIM y Hapax a3oTy) Ha CTaOiIbHICTb
30epeKeHHsT KOHIICHTpamii HaBeneHuX ropMoHiB y ®P mpotsrom 1-ro ta 6-tu micsmiB. [Toka3aHo, mo cTabiIbHICTE €CTPagiony,
MIPOTeCTEPOHY Ta TECTOCTEPOHY 30epiracThes MPOTATOM yChOTO HEpiofy MOCHIIKEHHS Ta HE 3aJeKUTh Bifl BUOOPY PEXUMY
3amopoxxyBaHHs DP.

Kniouosi cnoea: dhonikynsipHa piIuHa s€UHUKA TIOAWHH, €CTPaIioN, IPOTeCTEPOH, TECTOCTEPOH, TOPMOHH, HU3bKOTEMIIEpaTypHe
30epiranHs.

There was studied the estradiol (E), progesterone (P) and testosterone (T) content in follicular fluid (FF) of human oocyte
preovulatory follicles, native and low-temperature-stored one (-196°C). We have compared the effect of two freezing regimens (one-
step immersion into liquid nitrogen and a two-step one with the preliminary exposure in nitrogen vapors) on the stability of
concentration maintenance of these hormones in FF for 1 and 6 months. Stability of estradiol, progesterone and testosterone was

shown to be kept within the whole observation period and to be independent upon the FL freezing regimen selected.
Key words: follicular fluid of human oocyte, estradiol, progesterone, testosterone, low temperature storage.

DomuKyaspHast )KUAKOCTh TMYHUKA KEHILUHBL —
CJIOKHAsI IO OMOXMMHUYECKOMY COCTaBy OMOIOrHyec-
Kasl cpesia, KOTopast OKPYXaeT OOLUT B IPOLIECCE €T0
pocta u co3peBanus [5, 10]. Cenekuust u3 KOropThl
€IMHCTBEHHOI'0 TOMUHAHTHOTO (DOJUTHKYJIa HEOTIEIH-
MO CBsI3aHa C TeéM, HACKOJIHKO HMHTEHCHBHO HJIET B HEM
6uocunTe3 3cTporeHoB [10]. OyHKIMOHATBHAS
AKTUBHOCTH T€Ka- M TPAHYJIE3HBIX KIETOK, MOIIep-
KUBAIOIINX MPOXYKIIMIO 3CTPOT€HOB, PETYIHNPYETCs
SHAOKPUHHBIMH, TAPaKPUHHBIMH W ayTOKPUHHBIMU
MexaHn3MaMu [4], IeficTBHE KOTOPBIX OTPaKaeTcs B
onpenenaeHHbIX n3MeHeHusax cocrtaBa ®XK. Mmenno
O3TOMY OOJIBIIIOE KONMMYECTBO UccienoBanuii OXK
[6,17] HaripaByIeHO Ha BBISICHEHUE €€ TOPMOHAIBHOIO
COCTaBa, Pa3jJMYui, 3aBUCAMIUX OT Pa3MEpOB
¢domukyna u ¢pa3sl MEHCTPYaJIBLHOTO LUKIIA [6].

Follicular fluid of woman’s oocyte is known to be a
complicated on biochemical content biological medium,
which surrounds the oocyte during its growth and
maturation 5, 10]. Selection among the pool of a single
dominant follicle is closely related to the intensity rate
of estrogen biosynthesis [10]. Functional activity of
theca- and granular cells, supporting the estrogen
production, is regulated by endocrine, paracrine and
autocrine mechanisms [4], the effect of which is
reflected in certain changes of FF content. This is the
reason why a great number of FF investigations [6,
17] is directed to revealing its hormone composition, the
differences depending upon the follicle size and menstrual
cycle [6].

We have performed the investigations of FF
hormonal spectrum in women treated according to IVF
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Hamu Oblmu mipoBeJieHBbI HCCIIe0BAHUS TOPMO-
HasnbHOro crnekrpa X y skeHIUH, OIpOXOAUBIINX
JIeYeHUue Mo MPOorpaMMe 3KCTPaKOPHOPaIbHOTO
omnonoTBopenus (OKO), u ero crabunpHOCTH TIpU
mtensHoM (1 1 6 Mec) XpaHEeHHH B JKUIKOM a30Te
(-196°C).

Matepnaabl 1 meToAbI

Bce KeHIUHBI HAXOIWINCH B PENPOAYKTHBHOM
Bo3pacTe (25-35 meT), HE UMENHW dYHIOKPUHHBIX
HapyIIeHUH, TpeABapUTEIHHO OBIIIN 00CIIEI0BaHbI HA
Hanu4ue yporenutanbHoi uHpekun (CIIU, RW,
XJIaMHUIN03, YpeariazMo3, rapHepesuies u ap.). beum
BBISICHEHBI JIAHHBIE O TIEPCHECCHHBIX 3a00JICBaHHSX,
B yacTHOCTH, Oone3nu boTkuna, TyOepkynese,
HacleACTBEHHBIX 3a0oneBaHusx. [lokazaHuamu K
npoBeaeHuo nporpammsl KO cityXuinu oTcyTcTBHE
(23%), nonuas (72%) wim yactuanas (5%) HEMpPoXo-
JUMOCTb MAaTOYHBIX TPYO Yy >KE€HBI B COUETAHHH C
matoyioruei cmnepmaroretesa y myxa (15%).
Crumynsuuio poymmkynoresesa IpOBOIHIN O
IIWHHBIM MPOTOKOJIAM CTHMYISIHNHU, UCHOIB3YS
arOHUCTHI priIm3uHT-ropMoHa (“Suprefact’™), gemone-
YecKui QOJUTMKYIOCTUMYITHPYIOMIni ropMoH (“Meno-
gon”). luHamuKky pocta (GOITUKYI0B UCCIICAOBAIH C
[TOMOIIIBIO YABTPa3BYKOBOTO MOHUTOPHHTA HA YABTPa-
3ByKOBOM CKaHUpyoIeM ycrpoiicTse Bruel&Kjaer ¢
HCIIOJIb30BaHKEeM Biaraipuiiaoro (7,5 MI'm) cekro-
panpHOro aaryuka. OONIUKYISIPHYIO KUAKOCTDH C
ColIepKaIIUMUCS B HEH OOLMTAMH MOJIYy4Yald HpH
TpaHCBarMHAIBHON IYHKIMH ITyJ1a (OIITMKYIIOB Yepe3
34-35 y nnociie uabexkuuu 5000-10000 en. uesmoBeuec-
KOT0 XOPHOTOHAJIBHOTO roHagoTponuHa (“Profasi”).
[Tocne Beigenenus ooruroB OXK nentpudyruposanm,
OTOMpPATK HaJ0CAZOK U JISIHUIIN Ha 5 Tpym.

I'pynmy I 06pa3noB uccnenosanu Ha conep:kaHue
[IOJIOBBIX TOPMOHOB B TeUeHHUE 6 4 TIOCTIe MOTyIeHUS
@®XK. JlanHble 3TOW TPpyNMNbl OBIIM MPUHATHI 32
KOHTPOJTb.

I'pynmer II u 111 o6pa3noB pacdacoBbiBaiN B
IJIACTUKOBBIE NaieTsl no 0,5 MII ¥ 3aMOpakUBaIU
OJHOATAITHO MPSIMBIM MOTPY>KEHUEM B JKUAKHN a30T,
pasMopakuBaJid Ha BOAsIHOM Oane mpu 39°C.

donnmukynapHyto xunkocts [V u V rpynm 3amopa-
JKUBAJTH B TUTACTHKOBEIX MaiteTax oobemoM 0,5 Mt o
JBYXATAITHOMY peXHUMY (TIEpBbIi — BEIACPKHBAHNE B
Tedyenne 20 MUH B mapax >XHIKOTO a3oTa Ha
paccrosHuM 15 cM Haja 3epKajioM a30Ta, CKOPOCTh
oxnaxjeHus 3°C/MUH; BTOpOH — MOTpPYXKEHHE B
YKUJIKUH a30T) TP IIOMOIIM TIOPTATUBHOTO YCTPOICTBA,
COCTOSIIIEro M3 MKpoKoTopsoro cocyaa lwroapa,
LITATUBA C ABUTAIOUICHCS IITAHTOM M YKPEIUIEHHON
Ha Hed pemieTkol. B kauecTBe 4yBCTBUTEIBHOTO
3JIEMEHTa HCIOIb30BAIN MElb-KOTEIEBYI0 TEPMO-
napy. OTTanBaHie MPOBOAMIM Ha BOISHON OaHe mpu
37°C [2].
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program, and its stability during long-term storage (1
and 6 months) under liquid nitrogen conditions (-196°C).

Materials and methods

All the women were of reproductive age (25-35
years old), with no endocrine disorders, were
preliminarily tested for the presence of urogenital
infection (HIV, RW, chlamydiosis, ureaplasmosis,
gardnerellesis etc.). There were revealed the data on
diseases in past, in particular Botkin’s disease,
tuberculosis, hereditary diseases. Indication to IVF
program was the absence (23%), complete (72%) or
partial (5%) obstruction of oviducts in wife along with
spermatogenesis pathology in husband (15%).
Folliculogenesis stimulation was accomplished
according to the long stimulation protocols using
releasing-hormone agonists (“Superfact”), human
follicle-stimulating hormone (“Menogon”). Dynamics
of the follicular growth was studied by ultrasound
monitoring with ultrasound scanning device Bruel &
Kjaer using the vaginal sector sensor (7.5mHz). FF
along with the comprised oocytes was obtained during
transvaginal puncture of the follicles pool 34-35 hrs
following the injection of 5000-10000 units of human
chorionic gonadotropin (‘“Profasi”). Following the
oocytes isolation FF was centrifuged, removed from
supernatant and divided into 5 groups.

Group I of the samples was studied for the presence
of sex hormones within 6 hours following the FF
obtaining. This group data were assumed as the control.

The groups Il and III were packed into 0.5 ml plastic
straws and one-step frozen by direct immersion into
liquid nitrogen, thawing was performed in water bath
at 39°C.

FF of the groups IV and V was frozen in 0.5 ml
plastic straws according to 2-step regimen (the 1% step
foresees keeping within 20 min in liquid nitrogen vapors
at the distance of 15 cm over a nitrogen mirror, 3°C
per minute cooling rate; the 2™ one is the immersion
into liquid nitrogen) using a portable device composed
of a wide-neck Dewar vessel, tripod with a movable
bar and grid fixed on it. As a sensor element we used
copper-copal thermocouple. Thawing was performed
in water bath at 37°C [2].

Hormonal spectrum of FF was investigated using
Bio-Rad NovaPath Test according to a standard
method, sex hormone levels (estradiol, progesterone,
testosterone) were studied by the method of 3-phase
immune-enzyme analysis on determination of the
amount of bound conjugate of the corresponding
enzyme. The amount of the hormones under study in
a sample was reversibly proportional to the number of
enzyme conjugate which was bound during the
reaction, where the stained product formed. Standard
curve showed the dependence of staining intensity upon
the concentration of the hormone studied in a sample.
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T'opmonanenbiii cnexktp X ncciaenopanu c
nomomeio Bio-Rad NovaPath Test no crannapTHoit
METOJMKE, YPOBHH IOJIOBBIX TOPMOHOB (3CTpaanoa,
MIPOTeCTepOHa, TECTOCTEPOHA) — METOJOM Tpexdas-
HOT'O IMMYHO()EPMEHTHOTO aHAJIM3a 10 ONIPEAEICHHUIO
KOJMYECTBA CBSA3aHHOTO KOHBIOTATa COOTBET-
ctBytomtero ¢epmenrta. KomnuectBo nccnenyemoro
ropMoHa B ipo0e ObUI0 00paTHO NPOIOPLUOHATBHO
KOJIMUYECTBY KOHBIOrara ()epMEeHTa, CBSI3aBILETOCS B
Ipolecce peakiuy, B pe3yibTare KOTopoi oOpaszo-
BBIBAJICSI OKpaIlIeHHBIN TPoAyKT. CTaHIapTHAS KpUBast
MOKa3bIBaa 3aBUCIMOCTh UHTEHCHUBHOCTH OKpAIll-
BaHUS OT KOHILEHTPAIMH HCCIEyeMOro rOpMOHA B
mpo0e.

Pe3yAbTaTbl M 00Cy)XAeHHe

Hamu Obimu mpoBenieHBI HCCIIEAOBAHUSA TOPMO-
HanbpHOrO crnekTpa ®X B oOpasmnax, comeprkamux
3penble OOIUTHL. YacToTa OIIOA0TBOPEHUS OOLIUTOB
cocrasuia 6osee 75 %. Ilpu uccnenoBaHum ropmMo-
HanpHOTO cnektpa @K crepougHble TOPMOHBI B
KUJKOCTH MPEOBYISPHBIX (DOJUTMKYIOB SMYHUKA
YyeJioBeKa Cofieprkaiy: mporectepona 135,6+1,97 Mkr/mi,
sctpanuona 405,1£38,4 nr/mia, TectocTepoHa
125,0+£26,1ur/mn. boiee HArISIIHO COOTHOIICHUE
ypoBHEW N0JI0BbIX TOpMOHOB DK 3pernbix 0oLUTOB
BBIPAKaJOCh B OTHOLICHHUSX NMPOrecTepPOHa K TECTO-
crepony (1085,2), mporectepoHa K 3CTpaguoiy
(334,94) u scTpaguona k Tecroctepony (3,24).

[lony4yeHHble HaMH AaHHBIC HAITSIHO IEMOH-
CTPHUPYIOT 00paTHYIO 3aBUCUMOCTb KOHLIEHTPAIUi
3CcTpajuoia W IporecTepoHa MO OTHOLIEHHIO K
cozepxkaHuto anporeHoB B 3penoi XK. B Hopmais-
HBIX (OJUIMKYJaX CO3peBaHUE OOLUTA CBSI3aHO C
W3MEHEHHEM MPOAYUUPOBAHUA T'PaHYIE3HBIMU
KJIETKaMHU 3CTpajnoja U MporecTepoHa, KOTopoe
OTpPakaeTcsd B COOTHOMIEHUU ITHUX TOPMOHOB.
KonuenTpauus nporectepoHa oT CpeiHeN 10 O3HEN
donnukynspHol (a3sl HapacTaeT ObICTpee, YeM
KOHLIEHTpaLHMs 3CTpaguoyia. DTO MPOSBISIETCS B
YBEIMYECHUH COOTHOLICHUS IPOT€CTEPOH/3CTPATHON Y
3peJbIX IPEOBYITOPHBIX (OIMKYI0B. bojee Boicokue
YPOBHH 3CTpaanoia U 0ojee HU3KUE TECTOCTEPOHA B
@K sxeHIIMH, Yy KOTOPHIX OblJla AMArHOCTHPOBAHA
OepeMeHHOCTh HocIe mpoBeaeHus nporpamMmmsl DKO,
B 3HAUUTEJIHbHON CTENEeHU OMpeAesioT KauyecTBO
OOLIMTOB M UX CIOCOOHOCTh K JalibHEHIIEMY
passututio [10].

Ectb coobienus o Tom, uro XK Bnuser Ha Takue
(dbyHIameHTanbHble GYHKIIMY CIIEPMBI, KaK ITOIBHXK-
HOCTB[S, 12] u akpocomuas peakmus [3, 11, 13, 16].
[ToaToMy ee MCHONB3YIOT Kak A00ABKY K cpeaam
BBIICTICHUS TOJBWKHON (pakiuu CIEPMUEB H
KyITbTUBUPOBAHUS TaMeT B IpOrpamMmax BCIIOMO-
raTelabHBIX PENPOAYKTUBHBIX TexHojorui [1]. s
3TOro pa3pabaThIBAlOTCS M COBEPIICHCTBYIOTCS
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Results and discussion

We investigated the hormonal spectrum of FF in
the samples containing mature oocytes. The rate of
oocytes fertilization made more than 75%. When
studying the FF hormonal spectrum, steroid hormones
in the fluid of preovulatory follicles of human oocytes
contained: 135.6+£1.97 mg/ml of progesterone,
405.1£38.4 mg/ml of estradiol, 125.0+26.1 mg/ml of
testosterone. More visibly the ratio of sex hormone
levels in FF of mature oocytes was manifested in
progesterone ratio to testosterone (1085.2), progesterone
to estradiol (334.94) and estradiol to testosterone (3.24).

The data obtained clearly demonstrate the
reversible dependence of etsradiol and progesterone
concentrations in respect of androgens content in
mature FF. In normal follicles the oocyte maturation is
connected with the estradiol and progesterone
production change by granulous cells, which is reflected
in these hormones ratio. Progesterone concentration
increases more rapidly in mean to late follicular phase,
if compared with estradiol concentration. This is
manifested in the increase of P/E ratio in mature
preovulatory follicles. Higher estradiol levels and lower
ones of testosterone in FF of those women, who were
diagnosed pregnant following the IVF program,
significantly determine the oocytes quality and their
capability to further development [10].

There are the data that FF influences also such
fundamental sperm functions as motility [5, 12] and
acrosomal reaction [3, 11, 13, 16]. It is used therefore
as an additive to the media of motile spermatozoa
fraction isolation and gametes culturing within the
programs for complementary reproductive techniques
[1]. In terms of this there have been elaborated and
improved the methods for a short- and long-term FF
storage [8], using liquid nitrogen (-196°C), in particular.
The data on steroid hormones content in the FF being
frozen according to one-step cryopreservation method
(groups 11, III) and two-step one (groups IV, V), are
presented in the table.

Steroid hormone content in FF did not significantly
change in the samples, being frozen by the 1 and 2™
cryopreservation methods both in 1 month and
following the long-term storage (6 months) under liquid
nitrogen conditions (-196°C). This allows to consider
the 1% cryorpeservation method (direct immersion into
liquid nitrogen) to be beneficial for FF as the simplest
and quickest one.

For the FF obtained from preovulatory follicles the
major characteristics are: a high concentration of
estradiol and progesterone, low concentration of
androgens, and for hormonal profile of the liquid from
small and atretic follicles the most characteristic are
noted to be a higher androgen content and lower
amount of estradiol and progesterone [6], which are
known to stimulate the follicles growth, while high
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METOZBI KPaTKOCPOYHOTO U JIJTH-
tenpHOTO XpaHeHus OX [8], B
YAaCTHOCTH C HCIOJIb30BAaHUEM

CopneprxaHue CTEpOUIHBIX TOPMOHOB B KpHOKOHCepBHpoBaHHO DK B

3aBUCUMOCTHU OT CPOKOB XPpAHCHUSA

Steroid hormones content in cryopreserved FF depending upon the storage

JKUJIKOTO a30Ta. J[aHHbIE O CozIep- terms

KaHUU CTCPOUIHBIX TOPMOHOB B Irpynna I rpynma III rpynmna IV rpynna V rpynmna
o TMapameTpsl (HaTuB) (1 mec) (6 mec) (1 mec) (6 mec)

(I)}Ka 3aMOPOXCHHOHU IIO OAHO- Parameters Group I Group II Group III Group IV Group V

3TAIMHOMY (II u 111 prHHH) u (native) (1 month) (6 months) (1 month) (6 months)

AByxoTantomy (IV u V rpymmsr) DUIMA | 4051384 | 409+512 | 4082356 | 4069=231 | 404 =407

croco6am KpHOKOHCEPBHUPOBAHUS, Py

TIPE/ICTABIICHBI B Ta0MHLE. o/, 1254261 | 1247 =179 | 1233+21,3 | 1252152 | 1250 = 187

CopepxxaHue CTEpOUHBIX porm

ropmoroB B @)K nocToBepHO He Egg%ﬁ 13565019,7 | 123745+21,4 | 120102432 | 134097 = 39,97 | 131085 = 34,4

M3MEHIIIOCH B 00pasIiax, 3aMopo- ’

JKEHHBIX TI0 TIEPBOMY U BTOPOMY S;T 394 398 331 395 393

E/T : ; , . ,

croco0aM KpUOKOHCEPBUPOBAHUS

gepe3 | mMec u mocine JIUTeNb- T 10852 992,34 1047,06 1071,92 1048,68

HOTO (6 MEC) XpaHEeHHs B yCIIOBH-

Ax xuzakoro asora (-196°C). Oto oo 334,94 302,56 316,27 329,48 324,47

M03BOJISIET UCIIOJIB30BATh IIEPBBIN

croco® KpUOKOHCEPBUPOBAHUS
OX (mpsmMoe morpy KeHHe B XKHUIKHNA a30T) Kak Ooee
MIPOCTOM M OBICTPBIH.

Hus @K, nonydyeHHONH U3 NPEOBYIATOPHBIX
(ONIMKYIIOB, XapaKTePHBI BBICOKAs KOHLIEHTPALUs
3CTPOTE€HOB U IPOreCTEPOHA U HU3KAsI KOHIIEHTPALUs
AHJPOTEHOB, a JJIsl TOPMOHAIILHOTO MPOMHUIIS KUIKOCTH
MaJIBIX M aTPETUYECKUX (POJUIHKYIIOB — O0Nee BEICOKOE
COJIEpKaHUe aHJIPOT€HOB U HU3KOE — 3CTpajHoia U
nporectepoHa [6], KOTOpblE CTUMYJIHPYIOT POCT
(ONTUKYIOB, B TO BpeMs KaK BBICOKHE KOHIICHTPALIH
AHJPOTEHOB BEAYT K aTPE3WU M JeTeHepaluu
nocieqaux [6]. B mpeoBysITopHO# (haze HOpMaTHLHOTO
nukia OX conepkut Gonpliee KOIUIECTBO 3CTpa-
JIFIOJIA ¥ [TPOTECTEPOHA TT0 OTHOILIEHUIO K TECTOCTEPOHY
B HOPMAaJTLHBIX yCIIoBHsX [9]. Kpome Toro, oHA BXOIUT
B COCTaB Cpe/bl, B KOTOPOH MPOUCXOIUT OIJIO0-
TBOpPEHHUE ANLEKIETKN criepmueM [7,15,18], moatomy
OTIPaBJAHO €€ MPUMEHEHHE B Cpelax I BbIACICHUS
MOJBIKHOU (pakiuu criepMueB B mporpammax BPT,
a TaxoKe A7 KyJnbTuBupoBaHus ramer [1,2]. Haubo-
jJee ONTUMAJBHBIM JUJISl 3TUX LENeH SABISIETCS
HU3KoTemIeparypHoe xpanenue OX [2].

[[Iupokoe mprMeHeHHE HU3KHUX TEeMIepaTyp A
KOHCEPBUPOBAaHUS OUOJOTHYECKHX 00OBEKTOB 00YyC-
JIOBJIMBAaET HEOOXOIUMOCTh INTYOOKOTO W3Yy4YEHHS
MEXaHHW3Ma, C OJTHOM CTOPOHBI, X 3aIIUTHOTO H, C
IpYTOil — MOBPEXAAIONIET0 ACHCTBUS, U3YUECHUS
CTENEHU 00pPaTHUMOCTH MPOLECCOB, M3BICKAHUS
crnoco6oB KpuosamuTel. [mybokoe oxmnaxjaeHue,
BILIOTH JI0 TIOJIHOTO 3aMeP3aHusl, YaCTO HE TIPUBOJUT
K JIGHaTypaluy M 3HAUYUTENIbHO MCHbLIE HapyllaeT
KOH(UTYpaluio CUCTEMbl OMOMAaKpOMOJIEKYI. DTO
MIPOMCXOIUT IIPH UACATLHOM COOTBETCTBHH CTPYKTYD
MaKpOMOJIEKYJ U KPUCTAJNTNIECKON PEIICTKH JIbJA, B
pe3yabTare 4ero 3TH JIAOMIIbHbIE LIEMH OCTAI0TCS Kak
ObI 3a(pMKCHPOBAHHBIMH 0€3 CYIIECTBEHHBIX TIOBPEXK-
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concentrations of androgens cause the atresia and
degeneration of the latter [6]. In preovulatory phase
ofnormal cycle FF contains a large amount of estradiol
and progesterone in respect of testosterone under
normal conditions [9]. In addition, it is comprised by
the medium where the oocyte fertilization by
spermatozoa occurs [7, 15, 18], therefore its application
was shown to be justified in the media for motile
spermatozoa fraction isolation in ART (assisting
reproductive technologies) programs, as well as for
gametes culturing [1, 2]. Low temperature storage of
FF was proved optimum for these aims [2].

Wide application of low temperatures for biological
objects cryorpeservation proves the need for profound
studying the mechanism, on one hand, of their protective
effect, and on another hand, of the damaging effect,
studying the degree of the processes reversibility,
finding out the cryoprotection ways. Deep cooling, up
to the entire freezing often does not lead to denaturation
and impaire the configuration of biomacromolecules
system in a significantly lesser extent. This occurs at
ideal matching of macromolecules structures and ice
crystal grid, as a result of which these labile bonds
remain likely to be fixed with no considerable damages.
Native macromolecules (complex proteins, nucleo-
proteids) included in an ice crystal grid, are found to
be undamaged as a result of their colloid state, which
permits significant spatial translocations and
deformations in an ice structure. Investigations directed
to working-out the methods of biological objects storage
under low temperatures, unfold the new perspectives
in the development of biology and medicine.

Conclusions
As a result, mature FF of human oocyte is
characterized by a low androgen level and high
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neHnii. HaTuBHBIE MAaKpOMOIIEKYITBI (CIIOKHBIE OSITKH,
HYKJICOTIPOTEHIBI), BKITFOYEHHBIE B KPUCTAJUINIECKYIO
peUIeTKy JbJAA, HE MOBPEXKIAIOTCS B PE3YyNbTare UX
KOJJIOUJAHOTO COCTOSIHUS, KOTOPOE AOMYCKAaeT
3HAYUTENbHBIE IPOCTPAHCTBEHHBIE TPAHCIOKALMY U
nedopManum B IEASHON cTpykType. MccnenoBanus,
HampaBlieHHbIE Ha pa3paboTKy METOJO0B XpaHECHHS
OMOJIOrNYECKMX 00pa3LoOB IPU HU3KUX TEMIIEPATYPaAX,
OTKPBIBAKOT HOBBIC NMEPCHEKTUBBl B PA3BUTUHU
OMOJIOTMH Y MENULINHEL.

BbiBOADI

Taxkum o6pazom, 3penas O dpommmuKynoB THIHIKA
YeJ0BE€Ka XapaKTepHu3lyeTcs HU3KHM ypOBHEM
aHJIPOT€HOB 1 BBICOKOH KOHLIEHTpalKei mporectepoHa
u actpanuoina. Kpunokoncepsuposanue @K no onHo-
U JIBYXA3TAallHOMY pE€XHMaM 3aMOpa)XMBaHUs HE
BIIUSIET HA COJIEpKaHNE B HEW CTEPOMIHBIX TOPMOHOB.
KoHuenTpanus cTepoHIHBIX TOPMOHOB OCTaeTCsA
CTaOMIbHOH B KpHOKoHcepBupoBaHHOH DK B TeueHHe
6 Mec XpaHeHHUS.
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