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Ommcan cnyqaﬁ HaCTYIUICHUSA 6€p€M€HHOCTI/I 1 pOoAOB IOCJIC NIEPEHOCA AEKOHCCPBUPOBAHHBIX 3M6pI/IOHOB YCJIOBCKA, 3aMOPOKEHHbBIX

110 Me/JIEHHOH IporpaMMe ¢ 1,2-nponaninosioM 1 caxapo3oi.

Knioueswvie cnosa: menjiennoe 3aMOpaKUBaHUE, KPUOIIPOTEKTOP, 1,2-Hp0HaHﬂI/IOJI.

OrmyicaHo BHIAI0K HACTAHHS BariTHOCTI i IOJIOTIB MiCIIsl IEPEHOCY ICKOHCEPBOBAHMX eMOPIOHIB JIFOIMHH, 3aMOPOYKEHHX 32 IIOBIILHOIO

nporpamoro 3 1,2-nponanaiosioM i caxapo3oro.

Knrouogi cnosa: moBinbHE 3aMOPOXKYBaHH, KPIOIPOTEKTOP, 1,2-1iponanion.

There was described the case of pregnancy and labour onset after transferring the frozen-thawed human embryos, frozen by slow

program with 1,2- propanediol and sucrose.
Key-words: slow freezing, cryoprotectant, 1.2-propanediol.

B MupoBoii nmuTepaType ommcaHbl ciaydan Oepe-
MEHHOCTH M POJOB MOCJE KPHUOKOHCEPBUPOBAHUSA
SMOPHOHOB YeJIOBEKa Pa3ITUYHBIME MeTo1aMHu [7, 9].
OpnHako oTMeyaeTcs HEBBICOKAs! )KU3HECIOCOOHOCTD
JEKOHCEPBUPOBaHHBIX SMOPHOHOB [ 11 ]. Cunraercs,
4TO MOPHOH YCIIEUTHO TEePEeHEeC MPOIEeaAypy 3aMo-
paXMBaHUA-OTOTPEBA TpH MOBpekaeHnN MeHee 50 %
Oy1acToMepoB.

JuckyTrupyercs Takke BOIPOC O HEOOXOAUMOCTH
KyJBbTUBUPOBAHUSI YMOPUOHOB YelOBEKa MOCIe
KpHOKOHCepBHpOoBaHUs. OIHN aBTOPHI HACTAUBAIOT Ha
NPOBEICHUU AaHHON MpOLEaypbl, OOBACHIS 3TO
JOMOJHUTENbHON CeleKUueld XKU3HEeCIoCOOHBIX
sMOproHoB [12]. [Ipyrue oTBepraiot, cchiiasch Ha TO,
YTO KYJIBTUBUPOBaHUE MPEATIONaraeT CyoonTuMaib-
HBIC YCIIOBUSI U MOXKET OTPULATEIBHO CKA3bIBATHCS
Ha )KM3HECTIOCOOHOCTH IMOPHOHOB, CHHMIKAsl TEM
CaMbIM WX UMIUTAHTAIIMOHHEIN TOTEHITHAT [6].

CoBepieHCTBOBaHUE METOA0B BCTIOMOTaTEIbHBIX
penpoaykTuBHBIX TexHonoruil (BPT) mo3Bommio
YBEJIMYNTh YAaCTOTY HACTYIUICHUS OEPEeMEHHOCTH B
LHUKJIAX 3KCTPAKOPIOPATBHOTO OTIONOTBOPEHUS
(9KO) o 50% [3]. BmecTe ¢ Tem 1O ITaHHBIM
BcemupHoli oprann3zanuu 34paBOOXpaHEHUs PE3KO
BO3pOCJIa 4acTOTa MHOTOIIOAHBIX OepeMEHHOCTEH,
YTO MPUHATO cuuTath ocioxxkHeHuem BPT [10]. B
CBSI3W C DTUM BO3HHKaeT HEOOXOIUMOCTH CENeK-
TUBHOT'O NIEPEHOCa OTPaHNYEHHOTO YMCiIa SMOPHOHOB
U OYEBHUIHBIM CTAHOBUTCS BONPOC XPAHEHHUS TaK

The cases of pregnancy and labour onset after
human embryo cryopreservation using different
methods have been described in the world literature
[7, 9]. However a slight viability of frozen-thawed
embryos is noted [11]. The freeze-thawing procedure
for embryo is considered to be successful, when
blastomere damage makes less than 50%.

The question about the necessity of human embryo
culturing after cryopreservation is discussed as well.
Some authors insist on this procedure performance,
explaining this fact by an additional selection of viable
embryos [12]. Others reject it, by referring to the fact,
that the culturing supposes the suboptimal conditions
and it can negatively affect the embryos viability,
reducing thereby their implantation potential [6].

The improvement of the methods for assisted
reproductive technologies (ART) allowed augmenting
the pregnancy onset in cycles of extracorporal
fertilisation (IVF) up to 50% [3]. However, according
to the WHO data there is an increase in the frequency
of multiple pregnancies, that is used to be considered
as the ART complication [10]. In this connection there
is the necessity for a selective transfer of the limited
number of embryos and the question for so-called
“surplus” embryos storage becomes evident [4].

Nowadays the dozens of protocols of human
embryo cryopreservation using slow, rapid, extrarapid
freezing rates and vitrification have been described
[2,5,7,8].
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Ha3bIBAEMBIX “U30BITOUHBIX” IMOPHOHOB [4].

Ha ceronnsiiauii 1eHb ONKMCcaHbl AECATKU TPOTO-
KOJIOB KPHOKOHCEPBUPOBAHHS SMOPHOHOB YEJIOBEKA C
HCIOJb30BaHUEM MEIJICHHBIX, OBICTPBIX, CBEPX-
OBICTPBIX CKOPOCTEH 3aMOpaKUBAaHHUA U BUTPU(PH-
Karu [2,5,7,8].

[IponomxkaeTcs MOUCK METOAO0B, HCKIIOYAIOIINX
BBEJICHNE BBICOKMX KOHLIEHTPALNI KPHOIIPOTEKTOPOB
Y BMECTE C TeM 00eCTIeYMBaIONINX BRICOKUN YPOBEHb
COXPAaHHOCTH OMOOOBEKTOB, ONTHUMHU3AIUN TEM-
MepaTypHOTrO peXruMa 3aMOpPaKUBAHUA-OTOTPEBA, a
TaKXXe yJNy4IIeHHs CyOONTHMAalbHBIX YCIOBHHU
KYJIETUBUPOBAHUS SMOPHOHOB YEIOBEKA .

MBI XOTHM MOJIEHUTHCS IEPBBIM YIaYHBIM OTIBITOM
HaCTYIUIEHHUs OEpEMEHHOCTH M POAOB IIOCIIE IepeHoca
JEKOHCEPBUPOBAHHBIX YMOPHOHOB YeJOBEKa Ia-
LUEHTKE, TPOXOAUBLICH KypcC JieueHUs: OeCIIonus
MetrogoMm OKO B IlenTpe penpoayKUuH YelloBeKa
.XapbKoBa.

Matepnanbl 1 metoAbI

OMOpPUOHBI OBUTH TOJIYYCHBI B ITUKIIEC JICUCHUS
6ecmuronus meronom DKO myTeM MHCEMHHALNU
ACIUPUPOBAHHBIX OOIUTOB MAI[UCHTKNA CHEPMHUSIMH
My’Ka in vitro.

Acnupanuio QoJIUKYIOB, OMIOJOTBOPEHUE,
KyJbTHBUPOBaHHE 3MOPHOHOB BHIMOJHSIN B COOT-
BETCTBHH CO CTAHJAPTHBIM IIPOTOKOJIIOM IIPOTPAMMBI
OKO [ 1]

[Iponenypy 3amMmopaxuBaHUSA-OTTaUBaHUS IPOBO-
OUJIU N0 MEeIJIEHHOW mporpamme. B kadecTse
KPHUOIIPOTEKTOPOB HCIIOIB30BAIH 1,2-IPONIAaHANOI U
caxaposy. KpuokoHcepBupyomme pacTBopsl ObUIH
[IPUTOTORJICHBI Ha OCHOBE (hocdarHoro Oydhepa (Medi-
Cult, lanus).

Nukybanumo >MOPUOHOB B pacTBOpax KpHO-
MPOTEKTOPOB MPOBOJUIHN CIEAYIOUIUM 00pa3oMm.
OMOpPHOHBI B MUKPOKAILIE CPEIbl OBIIIN IIEPEHECEHBI
13 cpenpl KyapTuBrUpoBanus Menezo B2 B pocdarHo-
OydepHylo cpeay Ha 5 MuUH. 3aTeM >MOPHUOHBI
nomectunu B 1,5 M pactBop 1,2-nponannnona, a
yepe3 10 mun B 1,5 M pactBop 1,2-nponanauona c
0,1 M pactBopom caxapo3bl. CycTsi S MUH SMOPHOHBI
MOMEIIAJIH B COIOMUHKH AJ151 KPHOKOHCEPBUPOBAHUS
(CryoBioSystem, ®@paHuus), KOTOpblE HEMEJIEHHO
MEPEHOCHIM B MPOTPAMMHBINH 3aMOpaXxMBaTeIb
CryoSon.

OMOpuoHbl oxnaxaanu oT 22 mo —5,5°C co
ckopocThio 2°C/muH. [Tpou3BoaMIHN “CHIUTUHT, TTOCIIE
KOTOPOTO X OXJIaxaanu co ckopocthio 0,3°C/Mun
1o —35°C. 3areM maiieTsl HOTPY>Kali B )KUJIKUN a30T.

st oTTauBaHusg 3MOPUOHOB COJIOMHHKH BBIJEP-
XKHUBaJM TPH KOMHATHOW TeMIIEpaType M MOMEIIAIH
B BOAsIHYIO OaHio ¢ Temreparypoii Boasl 37°C Ha 30 c.

[Tocne BbICBOOOXKACHHUA U3 MAaHETHl SMOPUOHBI
MEPEHOCUIIN B CPEAbI C YOBIBAIOIICH KOHIICHTpaLueil
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There is in progress the search for the methods,
excluding the introduction of high concentrations of
cryoprotectants and, nevertheless, providing a high
level of bioobject integrity, optimisation of temperature
regimen for freeze-thawing, as well as the impro-
vement of suboptimal conditions for human embryo
culturing.

We wish to share our first successful experience
of the pregnancy and labour onset after transferring
the frozen-thawed human embryos to the patient, being
treated at the Kharkov Centre of Human Reproduction
using the IVF method.

Materials and methods

The embryos were obtained within the pregnancy
treatment cycle by [IVF method via inseminating the
aspirated oocytes of the patient with husband’s sper-
matozoa in vitro.

The follicle aspiration, fertilisation, the embryo
culturing were carried-out according to the standard
protocol of IVF program [1].

The freeze-thawing procedure was performed using
a slow program. As cryoprotectant we used 1,2-pro-
panediol and sucrose. Cryopreserved solutions were
prepared at the phosphate buffer base (Medi-Cult,
Denmark).

The embryo incubation in cryoprotectant solutions
was carried-out in the following way. The embryos in
a microdrop of the medium were transferred from the
Menezo B2 culturing medium into the phosphate-buffer
solution for 5 min. Afterwards the embryos were
placed into the 1.5 M 1.2-propanediol solution, and in
10 min into that with 0.1M of sucrose solution. After 5
min the embryos were put into the straws for
cryopreservation (CryoBioSystem, France), which
were immediately transferred into the CryoSon
Programmable Freezer.

The embryos were cooled from 23°C down to
—5.5°C with the rate of 2°C/min. The “seeding” was
done, afterwards they were cooled with the rate of
0.3°C/min down to —35°C. Then the straws were
immersed into a liquid nitrogen.

For embryo freeze-thawing the straws were
maintained under room temperature and placed on
the 37°C water bath for 30 sec.

After removal from a straw the embryos were
transferred into the media with the 1.2-propanediol and
sucrose descending concentration for cryopro-tectant
removing. For this purpose the embryos were kept up
for 5 min in 1 M 1.2-propanediol solution and 0.2 M
sucrose solution, afterwards they were placed for 5 min
into the 0.5 M propanediol solution and 0.2 M sucrose
solution, maintained during 10 min in 0.2 M sucrose
solution and placed into the culturing medium.

The morphology evaluation was performed with
microscope.
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1,2-pomanauosna u caxapo3bl U BBIBEIEHHUS pacT-
BOPOB KPHOMPOTEKTOPOB. [Ing 3TOr0 3MOpHOHBI
BbIIepkUBaNN 5 MUH B 1 M pactBope 1,2-mponananona
n 0,2 M pacTtBOpe caxapo3bl, IOCJE YEro NEPEHOCUIH
Ha 5 muH B 0,5 M pactBop nponanauona u 0,2 M
pacTBop caxapossl, BeiaepxkuBanu 10 mun B 0,2 M
pacTBOpe caxapo3bl M NMOMEINAIu B Cpeny Kyllb-
TUBHPOBAHMS.

OteHKy MOP(OJIOTHH MPOU3BOAMIIH IPU TOMOIITN
MuKpockormupoBanus (yB.600).

Pe3yAbTatel M 00Cy)xaeHue

VY manuentku C. B 1ukie jedeHus: Oecruionus
metonom DKO, nmpoenennom B utore 2002 rona,
ObUIO acUPHUPOBaHO 12 3peibIX MPEOBYISTOPHBIX
oouuToB. Uepes 16 1 mocne nHCeMUHAIMK B 9 KiIeTKax
00HapyXeHbl UTOJIOTHYECKUE MPU3HAKU OIJIO-
notBopeHus. Yepes 24 4 KynpTUBUpOBaHUS Bce 9
SMOPHOHOB HAXOIWIKCh Ha cTaguu 4-x u 2 — Ha
craguu 6-tu Onxacromepos. [ns smOpuonepeHoca B
MOJIOCTh MAaTKH MAMEHTKU ObINU oTOOpaHbl 4
SMOpHOHA — 2 MIECTHKJIETOYHBIX M 2 YeThIpex-
KJIETOYHBIX.

OcraBmiuecst SMOPUOHBI OBITM KPUOKOHCEP-
BHpOBaHbI. Mopdonoruueckas oreHKa IMOPHOHOB
[I03BOJIMIIa YCTAaHOBUTH, YTO 3 3MOpHOHA COOTBET-
cTBOBaNM Kareropuu 1 — Omactomeps! chepuyHsle,
YeTKHe, POBHBIE, [IUTOIUIa3Ma — Mpo3padHas, oT-
cyrctBue ¢parmMeHntoB. J[Ba sMOpuoHa Xxapak-
TepuzoBanuck Haauuuem 10%-i ¢pparmeHTannM
(xareropus 2).

Ilocne 3amopakuBaHHSA SMOPHUOHBI XPAaHUIUCH B
HuskoremneparypHoM OaHKe OMOJOTHYECKHUX
oonexToB UIIKuK HAH Ykpaunsr.

VY manumenTtku nonesiTka DOKO 3akoHuHiIach
O6esycmemuo. B gexkabpe 2002 roma eit OwLIO
MPEIJIOKEHO MEPEHECTH JEKOHCEPBUPOBAHHEIE
SMOpPHUOHBI B €CTECTBEHHOM IIMKJIE, 3aTEM HX
pa3smoposwin. [locie ynaneHus: KpUOIIPOTEKTOPOB U
]l 4 KynIbTUBUpPOBAaHHUS NPOHM3BEACHA OLICHKA
Mopddostorun SMOpHOHOB. Bce 3MOpuoHBl XapakTe-
puzoBanuck 100%-ii coXpaHHOCTBIO OJIACTOMEPOB.
Mopdonornuecknue XxapakTepUCTUKH HOCIE KPHUO-
KOHCEPBUPOBAHHS YETKO KOPPEIUPOBAIIN C TAKOBBIMHU
710 3aMOPaKUBaHUSI.

Ha 18-t meHp MEHCTPYaIBHOTO ITUKJIA TTAITUEHTKE
MpoOBEeJicHa TPAaHCILIAHTALUS TPEeX dMOPHOHOB.
Hasnauena moanepskuBaromasi tepanus. Yepes 2
HEJENTU TECT Ha HaJWYHWe XOPHUOHUYECKOTO TOHAJO-
TpPONIMHA — IMOJOXUTENbHBINH. Ha 24-i geHp oT
aMOpuoreperoca noja koutponem Y3UW auarHoc-
THUPOBaHA MaTOYHasi OEPEeMEHHOCTh, KOTOpasi IpoTe-
KaJja ¢ yrpo3oi mpepsiBanus. [lanmentka Haxonunach
Ha JMHAMUYHOM HaOJIOACHHH B CIELUATN3UPOBAHHOM
KJIMHUYECKOM poamibHOM goMme Ne5 1. XapbkoBa.
25 aBrycra 2003 roma 6epeMeHHOCTh ObLIa pojopas-
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Results and discussion

Twelve mature preovulatory oocytes were aspirated
from the patient S. during the infertility treatment cycle
using the IVF method, performed in June 2002. In 16
hrs after insemination the cytological signs of
fertilisation were found out in 9 cells. In 24 hrs of
culturing all 9 embryos were at the stage of 4
blastomeres and 2 at the stage of 6 blastomeres. For
the embryo transfer into the patient’s uterine cavity
there were selected 4 embryos: 2 six-cells and 2 four-
cells.

The rest embryos were cryopreserved. Morpho-
logical evaluation of embryos allowed to establish, that
3 embryos corresponded to the category 1: the
blastomeres were spherical, distinct, even, cytoplasm
was transparent, without fragments. Two embryos
were characterised by the presence of 10% frag-
mentation (category 2).

After freezing the embryos were stored at the Low
Temperature Bank of Biological Objects of the Institute
for Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of the Ukraine.

The IVF attempt to the patient has failed. In
December 2002 she was proposed to transfer the
frozen-thawed embryos in natural cycle, afterwards
they were frozen-thawed. After removing cryo-
protectant and 1 hr of culturing the morphological
evaluation of embryos was carried out. All the emb-
ryos were characterised by the 100% blasto-mere
integrity. Morphological characteristics after cryo-
preservation distinctly correlated with those before
freezing.

To the 18" day of menstrual cycle the transplan-
tation of 3 embryos was done to the patient. The
maintaining therapy was used. In 2 weeks the test for
the chorionic gonadotropin presence was positive. To
the 24" day after embryonic transfer the uterine
pregnancy was diagnosed under the ultrasound control.
It proceeded under the failure threat. The patient was
under the dynamic observation at the Maternity House
NS5. The pregnancy was delivered by cesarean section
in low uterine segment by Gusakov. The alive mature
boy of 3100 g weight was born. To the 10" day the
puerpera with a child left the clinic. The child develops
in a normal way.

In this work a high efficiency of the method of
slow cooling with 1.2-propanediol is demonstrated,
because all the embryos are characterised with a
high degree of blastomere integrity.

In this case the embryo transfer was performed
without culturing. The implantation frequency made
33%.

Conclusions
The presented cryopreservation method, based on
a slow cooling with 1,2-propanediol and sucrose usage
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peleHa ImyTeM Ollepaliii KecapeBa CEUCHUS B HIDK-
HEM MaTtoyHOM cermeHTe To ['ycakoBy. M3Bineuen
JKUBOHW JTOHOIIEHHBIH Maiapduk BecoM 3100 r. Ha
10-e cyTku poaunpHULa ¢ peOCHKOM BBHINTUCAHBI
noMoii. PebeHok pa3BruBaeTcss HOPMAaJIbHO.

B mpencraBinenHo#l paboTe moka3zaHa BBICOKas
3¢ (HEeKTUBHOCTH METO/Ia MEAJIEHHOTO OXJIAXICHUS C
1,2-mponaluoIoM, MOCKOIILKY BCE SMOPHOHBI XapakK-
TEPU30BAIUCH BBICOKOU CTETIEHBIO COXPAHHOCTH OJ1ac-
TOMEPOB.

B nmarHOM cirydae nepeHoc SMOPHOHOB OBLI IPO-
BeJieH 0e3 KyJIbTUBUpOBaHus. YacToTa HMILIaHTALIUH
coctaBuna 33%.

BbiBOADI

[IpencraBneHHbI METOA KPHOKOHCEPBUPOBAHUS,
OCHOBAHHBI Ha MEAJICHHOM OXJIaKI€HUH C UCIIOJIb-
30BaHUEM 1,2-IpONaHAnoNa U caxapo3bl B KaueCTBE
KPHOMPOTEKTOPa, MO3BOJISIET HOOUTHCS BHICOKOM
KHU3HECTIOCOOHOCTH 3MOPHOHOB, PE3yIbTATOM YEro
SBUJIOCH POXKJeHUEe peOeHKa mociie 6-MecsYHOTro
peObIBaHMs SMOPHOHOB B KPHOKOHCEPBUPOBAHHOM
COCTOSTHHH.
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as cryoprotectant, allows to obtain a high viability for
embryos, resulted in child birth after 6 months of
embryo being in cryopreserved state.
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