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Jist MCKITIOYEeHUsT BIMSIHUS Pa3HOKAYECTBEHHOCTH dMOPHOHOB HAa yPOBEHb OLEGHKH dPPEKTHBHOCTU TEXHOJOTHH HUX
KPHOKOHCEPBUPOBAHMs NPUMEHSJICS OTHOCHTEIbHBIM MOKa3aTelb U3MEHEHHUS )KU3HECTIOCOOHOCTH OMO00BEKTa — BBIKMBAEMOCTb.
Hcnonp30oBaHue KOJUYECTBEHHOTO METOJAa CTaTUCTUYECKOH 0OpabOTKM ISl OLICHKH YPOBHS KM3HECIOCOOHOCTH 3MOPHOHOB
MJICKOIIUTAIOIUX U ONIPEACIICHUA S(b(beKTI/IBHOCTI/I TEXHOJIOI'MU UX KPUOKOHCEPBHUPOBAHHUA AaJI0 BO3MOXXHOCTDH 60.]'[66 YEM BABOC CHU3SHUTH
BCIINMYNHY OIJ_IPI6KI/I CpE€AHCKBAAPATUYCCKOIO OTKJIOHCHHUS 110 CPAaBHECHUIO C O6Ll.lel'lpHH5lTblM METOAOM aJIbTCPHATHUBHOT'O BApbUPOBAaHU .

Kniouesvie cnosa: xu3HecniocoOHOCTb, COXPAHHOCTh, I((PEKTUBHOCTD TEXHOJIOTMH KPUOKOHCEPBUPOBAHMUS, KaueCTBEHHBINH U
KOJIMYECTBEHHBIM METO/IbI OLICHKH KaueCTBa 3SMOPHOHOB.

Jns BHITydeHHS BIUIMBY Pi3HOSKICHOCTI €MOpiOHIB Ha PiBEHb OLIHKU €()EKTHBHOCTI TEXHOJOTI{ iX KpPIOKOHCEpPBYBaHHS
BHKOPUCTOBYBABCS BiTHOCHHI MOKA3HHUK 3MIiHM KHTTE3AATHOCTI 01000’ €KTy — BIDKMBAHICTh. BUKOpHCTaHHS KINBKICHOTO METOLY
CTaTHCTUYHOI OOPOOKH ISl OLIHKH PiBHS KUTTE3NATHOCTI €eMOpPiOHIB CCaBIiB i BU3HAYCHHS €()EKTUBHOCTI TEXHOJOTII iX
KPIOKOHCEPBYBaHHSI JAJI0 MOKIIMBICTB OLTBII HIXK YBIY1 3HU3UTH BETHINHY IOMUJIKU CEPEIHBOKBAIPATUYHOTO BIIXHJICHHS Y TOPiBHSIHHI

3 SaFaJIBHOBiZLOMPIM METOAOM AJIbTECPHATHBHOTO BapiIOBaHH}I.

Knrouosi cnosa: KUTTE3NATHICTD, LITICTh, €(PEKTUBHICTH TEXHOJIOT1I KPIOKOHCEPBYBaHHS, SIKICHHM 1 KUTbKICHUI METOIHU OLIHKH

SIKOCT1 €eMOPiOHIB.

To exclude the effect of different quality for embryos on the rate of efficiency estimation as for their cryopreservation technology
we propose a relative index for bioobject’s viability alteration, the survival. Using the quantitative method of statistical evaluation in
estimation of mammals’ embryos viability rate and determining of the efficiency of their cryopreservation technology allowed to
decrease the value of standard deviation error more than twice comparing with a standard method of alternate variation.

Key words: viability, integrity, efficiency of cryopreservation technology, qualitative and quatitative methods of embryo quality

estimation.

Hawubosee pacnpocTpaHeHHBIH CIOCOO OIEHKH
3¢ (HEKTUBHOCTH TEXHOJOTUH KPUOKOHCEPBUPOBAHUS
SMOPHUOHOB MJICKOIUTAKIIUX OCHOBBHIBACTCS Ha
ONpeCICHUH YPOBHS COXPAaHHOCTH JIEKOHCEPBUPO-
BaHHOTO OMO0OBEKTa. DTOT MOKa3aTeldb OOBIYHO
YCTaHABIIMBACTC 110 Pe3yJIbTaTaM BU3yaIbHOU OIIEHKH
MOP(}OITOTHYECKON LETOCTHOCTH 0JIacTOMEpOB
(moBpexIeHNE 30HBI MENFOIHIA, CTETICHb 36PHUCTOC-
TH IUTOIMJIa3Mbl U T.J.) TOCIe OTTAWMBAaHUS W
KYJIETUBUPOBaHUS SMOPUOHOB. JKH3HECTIOCOOHBIMU
CUHMTAIOTCS dMOpPHUOHBI, ¥ KOTOpHIX Oomee 50%
0JIacCTOMEPOB COXPAHUITH MOP(HOIIOTHIECKYTO IIETOCT-
HOCTh M TOJIbKO TaKHe SMOPHOHBI MPUTOIHBI JJIs
[OCJIEAYIOIIEeH TPAHCIUIAHTAIIUY CEIbCKOX03SIHCTBEH-
HBIM XHUBOTHBIM [5]. Iloka3aTens COXpaHHOCTH
3aBUCHUT OT JI0JIM SMOPHOHOB OTIIMYHOTO KauecTBa,
MIPUCYTCTBYIOMIMX B BIOOpKE. [locie nqexoHcepBupo-
BaHUs Ka9Y€CTBO HEKOTOPHIX YMOPHOHOB U3MEHSETCS
C OTJIMYHOTO Ha XOPOoIlee, HO MX BCE PABHO CUUTAIOT
COXpaHUBIIUMHUCS. JI7s MOCTAaHOBKU METOAa MHOTIA
HCIIOJIb3YKOT SMOPHOHBI YAOBIETBOPUTEIHHOTO

The most spread method for estimation of efficiency
of mammals embryos cryopreservation technology is
based on the determining of integrity value of frozen-
thawed object. Usually this index is found basing on
the results of a visual observation of blastomeres
integrity (damaging of zona pelucida, extent of
cytoplasm granulation, etc.) after embryo thawing and
cultivation. As viable embryos one considers the cells
with more than 50% morphologically integral
blastomeres, only these embryos are suitable for further
transplantation to farm animals [3]. Integrity index
depends on a share of “excellent” quality embryos,
being in a sample. After freeze-thawing the quality of
some embryos changes from “excellent” to “good”
one, but they are considered as integral ones.
Sometimes one uses for elaboration of a method the
embryos of “satisfactory” quality and considers them
as the ones preserving their integrity after freeze-
thawing.

It is obvious, that using the various criteria for
estimation of frozen-thawed embryos integrity leads

Aopec ona koppecnondenyuu: TopOynos JI.B., XapbkoBckuii
6uorexHonorndeckuit nentp, n.Kynmuuuun, XappkoBckuil paiioH,
XapbkoBcKkasi 00iacTh, Ykpauna 62404; ren.: +38 (0572) 95-31-66,
¢dakc: +38 (0572) 95-31-66, e-mail: cryo@animal.kharkov.ua.

NMPOBJIEMbI
KPUOBMHOJIOTUU
2003, N24

Address for correspondence: Gorbunov L.V. Kharkiv Biotechnology
Centre, Kulinichi, Kharkov Region, Ukraine 62404; tel.: +38 (0572)
953166, fax: +38 (0572) 953166, e-mail: cryo@animal.kharkov.ua.

PROBLEMS
OF CRYOBIOLOGY
2003, N24



Ka4eCTBa U MPUUNCIISIIOT MX K COXPAaHUBIINMCS [TOCIIE
KpUOKOHCepBHpOoBaHUsA. O4eBUIHO, UTO TPUMEHEHHE
Pa3IUYHBIX KPUTEPHUEB OLIEHKH COXPAHHOCTHU JEKOH-
CEpBUPOBAHHBIX SMOPHOHOB ITPUBOIUT K UCKAKEHUIO
OLICHHBAEMOW TEXHOJIOTHH KPHOKOHCEPBUPOBAHHMS.
Buonornueckas pa3sHOKaue€CTBEHHOCTh SMOPHOHOB,
00ycIlioBIIeHHAsI HOTy4eHHUEM OMOO0BEKTa OT Pa3HbIX
BHJIOB U IIOPOJI )KUBOTHBIX C Pa3INYHBIMH YCIOBUSIMHU
KOPMJICHHUS U COJEPKAHUS, MOXKET BIHUITH Ha
[IOKa3aTesb €r0 COXpaHHOCTH. [ [ppuMeHeHre KOHTPOIIb-
HOW TPYMIBl YaCTHYHO PEIlaeT JaHHYI MpolieMy.
OpHAaKO 3TO IPUBOANT K 3HAYUTEITHHOMY YBEITHUEHUIO
KOJIMYECTBA UCTIONB3YEMBIX SMOPHOHOB. J[71s1 momyde-
HUS TOCTOBEPHOTO pe3yibTara MpH TPagUIIMOHHBIX
KaueCTBEHHBIX METOAAaX OLEHKH KH3HECTIOCOOHOCTH
HEO0XO0AMMO OT HECKOJIbKHUX JAECATKOB 10 COTEH
MTOJTHOIICHHBIX 3MOpHOHOB [3]. Bricokast croumocThb
0ZHOTO SMOpHOHA (KPYIHOTO POraToro CKoTa He MeHee
30 ycn.en.) sBisIeTCSl CYLIECTBEHHOW MpoOiIeMoit
ONITUMH3ALIUHU TEXHOJIOTHH KPHOKOHCEPBUPOBAHUSL.
ens marHO# paboThI — pa3pab0TKa KOIHIECTBEH-
HOTO METO/1a OIIeHKH )KU3HECITOCOOHOCTH 3MOPHOHOB
MJICKOTIUTAIOIINX U 3PPEKTHBHOCTH TEXHOJIOTHU HUX
KPHOKOHCEPBUPOBAHHUS, MOBBIIIAIONIET0 TOYHOCTD
oTIpeieNIeHNs ITHX apaMeTpoB B 2 u OoJee pasa.

Matepnaabl 1 meToAbI

KpunoxoHcepBrpoBaHre SMOPUOHOB ITPH MEJJICH-
HBIX CKOPOCTSIX ITPOBOJIMIIN B YCTPOWCTBE, OCHOBAHHOM
Ha ITACCHBHOM OXJIQXKICHUU TePMOOIIOKa B TOPIIOBHHE
cocyna [Iproapa, KOTOpoe MO3BOJSET pean30BaTh
CPEAHIOI0 CKOPOCTh 3amMopaxkuBanus 0,3°C/mMuH.

B kauecTBe OM00OBEKTA UCTIONH30BATIN 3IMOPHUOHBI
KPYITHOT'O POraToro CKOTa M MBIIIIY Ha CTaUK PAHHSSA
MopyJia-paciipeHHas onacrouucra. Bce Manumyss-
LMK ¢ OMO00OBEKTOM — IIOMCK, OTMBIBAaHUE U IIOATOTOB-
KY K 9KCIIEPUMEHTaM ITPOBOIHIIN 10 OOIICIPHUHATHIM
meToaukaM [5]. )Ku3HecmocoOHOCTh HATUBHBIX U
JIEKOHCEPBUPOBAHHBIX SMOPHOHOB OIEHUBAIN T10 UX
CIIOCOOHOCTH K Pa3BUTHIO JIO CIEAYIONICH CTaud B

KynsType [3].

Pe3yAbTaThl M 00CyXXAeHHe

YMEHBIINUTH KONUYECTBO SMOPHOHOB (Ha CTaIuu
pPa3BUTHUS OT paHHEH MOpPYJBI A0 PacIIUPEHHOM
01aCTOIUCTHI), HEOOXOMUMBIX JIS MIPOBEICHUS
HCCIEIOBaHUSA, MOXKHO MOCPEACTBOM IEpexosa OT
KaueCcTBEHHOTO (5-0annpHOr0) MeTola OICHKH
3MOpPHOHOB K KOIMYECTBEHHOMY (uncieHHomy) [1].

’KuznecrmocoGHOCT S COBOKYITHOCTH HATUBHBIX,
JICKOHCEPBUPOBAHHBIX U KYJETHBUPYEMBIX SMOPHOHOB
Pa3IMYHOTO KauecTBa MPEAI0KEHO ONpPEeNATh IO

thopmyre:
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to a distortion of estimated cryopreservation technology
index.

Various biological quality of embryos, resulted from
delivery of objects from various animal species with
different feeding and maintaining conditions, could
affect the value of their integrity. The applying of
control group solves this problem partially. However
this leads to a considerable increase in the number of
embryos used. To obtain the statistically true result
with the traditional qualitative methods of viability
estimation it is necessary to use several dozens to
hundreds of high value embryos [3]. A high cost of
one embryo (e.g. for cattle it makes not less than 30
USD) is an considerable problem for optimisation of
cryopreservation technology.

The aim of this study is to develop a quantitative
method for estimation of mammals embryos viability
and efficiency of cryopreservation technology for them,
which would increase the accuracy of these
parameters determining by two and more times.

Materials and methods

Embryos’ cryopreservation was performed at low
cooling rates in a device, based on a passive cooling of
thermal block in Dewar vessel neck. This device allows
to realise an average cooling rate of 0.3°C/min [6].

As a bioobject we used cattle and mice embryos at
the stage of early morula-extended blastocyst. All the
manipulations with bioobject (searching, washing-out
and preparing for experiments) were performed
according to standard methods [5]. Viability of native
and frozen-thawed embryos was assessed by its ability
for development up to the next stage in culture [3].

A decrease in the number of embryos (at the
development stage of early morula to extended
blastocyst), necessary for conducting the investiga-
tions, is possible to reach by means of transition from
a qualitative method (5 point scale) of embryos
evaluation to a quantitative (numerical) one [1].

Viability, S, of total group of native, frozen-thawed
and cultured embryos of various quality is proposed to
be determined by the formula:

k k
s :ZCh/Zn M)

where k is the number of embryos’ groups of various
quality (the excellent, good and satisfactory ones); i is
the group number; 7, is the number of native embryos
of the quality in each group; 4, is the number of
embryos of certain quality after freeze-thawing or
culturing (when estimating the integrity of native
embryos, h=n, and of frozen-thawed or cultured 27n);
C.is the integrity index (ability to develop) of embryos
ofthe quality, and it is established from the results of a
short-term culturing by the following formula:
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rae k — KOIWYecTBO TPy AMOPHOHOB Pa3IMYHOTO
KadecTBa (OTIAMYHOTO, XOPOUIETO, YJOBIETBO-
PHTENBHOTO); i — HOMEDP IPYIIIBI; 71, — KOJHYECTBO
HATHBHBIX SMOPHOHOB JAHHOTO KAaueCTBa B Ka)IOH
rpynne; 4, — KOIM4eCTBO SMOPUOHOB OIPEIETEHHOTO
KadecTBa MOocye 3aMOPaKUBAHUS W KYJIbTHBHPOBA-
HUs (TIPU OLIEHKE COXPAHHOCTH HATUBHBIX SMOPHOHOB
h=n, IEKOHCEPBUPOBAHHBIX WJIH KYTbTHBUPOBAHHBIX
h#n); C, — oKa3aTeNb COXPaHHOCTH (CIOCOOHOCTH K
Pa3BHUTHIO ) SMOPHUOHOB 33/ TaHHOTO Ka4eCTBA, yCTaHAB-
JUBAETCs MO pe3ylbTaTaM KpaTKOCPOYHOTO KYJBTH-
BHUPOBaHUs 110 hopMyJie:

C, =(n,/n)000%, (2)

IJe 7 — KOIIMYECTBO HATHBHBIX SMOPHUOHOB OMpee-
JEHHOTO Ka4eCTBa; N, — KOJMYECTBO KyJIbTHBH-
PYEMBIX SMOPHUOHOB (TIPOIIESIIINX CIETYFOIINN ATAll
IpOOIeHYs) 3aJaHHOTO KadyecTsa.

UT0OBI UCKITFOYHTH BIIUSTHHE PA3HOKAY€CTBEHHOCTH
SMOpPHUOHOB Ha YPOBEHb OLEHKH 3(PPEKTUBHOCTH
TEXHOJIOTHH MX KPUOKOHCEPBUPOBAHHMS M COCTABJISIO-
IIUX €¢ Omepaluii, B YaCTHOCTH KyJIbTHBUPOBAHUS,
PEKOMEHAYETCS MPUMEHSITh OTHOCUTEJIBHBIN MOKa3a-
TeJIb U3MEHEHMS JKM3HECIIOCOOHOCTH 0MO000BEKTA —
BEDKHBAEMOCTE:

w=(S,/S,)000%,  (3)

rae S u S, — MOKa3aTeNu KHU3HECITOCOOHOCTH
HATHUBHBIX U IEKOHCEPBUPOBAHHBIX UM KYJIBTUBUPO-
BaHHBIX SMOPHOHOB, BEIYUCIIEHHBIE IO hopmyie (1).

OueBUIHO, UTO MOKA3aTENb COXPAHHOCTH SMOPHO-
HOB MO>KET M3MEHSATHCS B LIMPOKUX MpEaesax, Tak
KakK 3aBHCHT OT CTaAuu HX Pa3BUTHs, KauecTBa,
YCIIOBHH MTPOBENEHMS KYIbTUBUPOBAHUSA, BU/IA KHUBOT-
HOTO, OT KOTOPOTO OHH NOJTyY€HbI, ¥ APYTHX (JaKTOPOB.
[To mansbM [3] A1 SMOPHOHOB KPYITHOTO POTaTOro
CKOTa Ha CTaJu¥ Pa3BUTHS OT paHHEW MOPYIBI 10
pacmpeHHol OnactonucTel (n=581) mokaszaTenb
COXPaHHOCTH COCTABJISIET: ISt SMOPHOHOB OTIIMYHOTO
u xopomero kadectsa — 85,0+£2,0%, yaoBieTBo-
putensHoro — 70,0+4,9%, HEynOBIETBOPUTEIBHOTO —
30,0£9,5% u ns nereHepupOBaHHBIX YMOPHOHOB —
5,0£1,9% (pucyHok). Micxoms 13 HallluX UCCIIEIOBaHHT,
MaKCHMAaJIbHOE OTKJIOHEHUE JAHHOTO IIOKa3aTems A
SMOPHOHOB MBI U KPYITHOT'O POTaTOro CKOTa MOYKET
COCTaBJIATh: oTAMYHOTO KadecTBa 100+90, xoporre-
ro —90+80, yanoeneTBopuTenbHOTO — 80+60 1 HEYIOB-
netBopurenbHOro — 60+20%.

MaxkcumarbHas BEINYHHA pa3dpoca JOBEPUTEIb-
HOT'O MHTEPBaJIa JIsl YMOPHOHOB OTJIMYHOTO, XOPOIIIETO,
YIIOBJIETBOPUTEIHFHOTO U HEYIOBIETBOPUTEIHHOTO
kagecTBa (9545, 85+5, 70+10, 40+20% cOOTBETCTBEH-
HO) JJa€T BO3MOXHOCTb OLIEHUTH CPEIHIOI0 BEIMUNHY
KH3HECTIOCOOHOCTH COBOKYTTHOCTH YMOPHOHOB, TTOJTY-
YEHHBIX OT Pa3HBIX KUBOTHBIX M UMEIOIINX PA3INIHOE
Ka4ecTBO W cTaguio pa3BuTui. OIHAKO CTENEHb Ba-
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C, =(n, /n)000%, (2

where 7 is the number of native embryos of a certain
quality; n, is the number of cultured embryos of the
quality (which have passed the next cleavage stage).

To exclude the influence of various quality of
embryos to the level of estimation of the efficiency of
their cryopreservation technology and its integral parts,
in particular, culturing, it is recommended to apply a
relative index of bioobject viability alteration, the
survival:

w=(s,/$,)000%, (3

where S and S, are the viability values of native and
frozen-thawed or cultivated embryos, calculated by the
formula (1). It is obvious, that embryos integrity value
may alter within wide limits, since it depends on the
stage of their development, quality, culturing conditions,
species of donor animals, and other factors. According
to the data of the paper [3] the integrity value for cattle
embryos at the development stage of early morula to
extended blastocyst (n=581) made 85.0+2.0% for
embryos of excellent and good quality, 70.0+4.9% for
the ones of satisfactory quality, and 30.0+9.5 for the
ones with unsatistactory quality, and 5.0+1.9% for
degenerated embryos (Figure). Proceeding from our
investigations, the maximum deviation of this index for
mice and cattle embryos can make 100+90, 90+80,

1007

CoxpaHHocTb, % Integrity, %
(98] N W [@)) ~ [e:e] O
[w] S [w] [w] S [w] [w]
| | | | | | |

3%}
S
1

\ \ \ \ \
1 2 3 4 5

Howmep rpynnel  Group number

3aBUCHMOCTB TI0Ka3aTelsl COXPAaHHOCTH HATHBHBIX AMOPHO-
HOB KpyIHOTO poraroro ckora (A) m meimu (B)ot ux
KauecTBa: | — JereHepupyromero; 2 — HEyJIOBICTBOPH-
TENBHOTO; 3 — YIOBJIETBOPUTEIBHOIO; 4 — XOpOILero; 5 —
OTJINYHOTO.

Dependence of native embryo integrity of cattle (A) and
mice (B) on their quality: 1 — degenerating; 2 — unsatisfac-
tory; 3 — satisfactory; 4 — good; 5 — excellent.
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pHUaIy oKa3aTels COXpaH-
HOCTH, XapaKTEePHU3YIOUIETO
KU3HECIMOCOOHOCTh KOH-
KpETHOTO 3MOpHOHA, MOXKET
BIIMATH Ha TOYHOCTH OLICHKH
OTHOCHUTEIIEHOTO U a0COIIOT-
HOTO IMOKa3aTejiel >Ku3He-
CIIOCOOHOCTH COBOKYTTHOCTH

Taonanua 1. TOYHOCTH OIICHKH TOKa3aTelIei COXPaHHOCTH YMOPHOHOB
MJICKOITUTAIOIINX PA3IMYHOr0 KaueCcTBa, He0OX0MuMast ISl IIOJTyYCHUS JOCTOBEPHOTO

pesynsrara 0<5%

Table 1. Accuracy in integrity estimation for mammalin embryos of various quality,
which is necessary for obtaining the statistically true result, a<5%

WccaepyeMerit

AoIyCcTrMasi BeAUYHHA OIleHKHM COXPaHHOCTH S9MOPHOHOB pa3AMyHOro Kavecrsa C,%
Admissible value of integrity estimation for embryos of various quality C,%

napamerp
OHOOOBEKTOB. Studied parameter OTAEHOMO Xopormero YAOBACTBOPY — HEYAOBAETBOPY —
TEABHOTI'O TEABLHOTI'O
Tak kak OTHOCUTEIbHAsA excelent good satisfactory unsatisfactory
BCIINYMHA HOFpeIHHOCTI/I BbI-
YUCJICHUA OTACIBbHBIX UCCIIC- K H3HECTIOCOBHOCT s 3 3 )
JlyeMbIX IAPaMETPOB MOXKET Viability
MNpPCBLINIATH ,I[OHyCTI/IMHﬁ
o
YPOBCHBb (5 A)), TO HeO6XO' BeokuBaemocTh +5 +5 +5 *5
JUMO yTOYHHUTH MOKa3aTellb Survival

COXPaHHOCTH 3MOpHOHA MJIe-
KOIMUTAIOLIETO C yYETOM €ro
CTaauy Pa3BUTHSI, KAYECTBA M BHAA KUBOTHOTO TIO
pe3yibTaTaM KpaTKOCPOYHOTO KyJIbTUBHpOBaHus. Jlo-
ITyCTUMbIC BEJIMYUHBI JOBEPUTEIHHBIX WHTEPBAIOB
IIpH OIIPEACIICHUH CPEAHUX MOKAa3aTelIe Ucciemye-
MBIX TTapaMETPOB COXPAaHHOCTH, OIICHCHHBIC HA pa3-
JIUYHBIX ATarax MPOBEACHHUS OMOTEXHOIOTHYECKUX
oTieparyii, mpencTaBiIeHbl B Ta0M. 1.

ITokazarens cCOXpaHHOCTH COBOKYITHOCTH YMOPHO-
HOB JIOJDKEH OBITH OmpenelieH ¢ TOYHOCThIO 110 3%
IUIs TIOJIY4EeHUS JOCTOBEPHOTO 3HAYECHUS KU3HE-
criocobHocTH 1 10 5% — BeDKUBaeMoCTH. [lockombky
MMEHHO MpPU TaKUX YCIOBHUAX OTHOCHUTEIbHAs
MMOTPENTHOCTh BBIYMCIICHHS TMOKa3aTeliel XKU3HE-
CIIOCOOHOCTH M BBIXKMBAEMOCTH COCTABJISICT MEHBIIIE
5%, TO MOBBICUTH TOYHOCTh BU3YAJIbHOW OLEHKHU
YPOBHS COXpaHHOCTH KOHKPETHOTO YMOPHOHA MOYKHO
MOCPEJICTBOM €ro BUACO(DUKCALUU C MOCIICIYIOIICH
o pOBKON BUICOU300paKCHUS 1 3aUChI0 Ha DBM.

Hcnonp3oBaHre KOMWYECTBEHHBIX TOKa3aTesei
KU3HECTIOCOOHOCTH W BBIKHUBAEMOCTH IMOPHOHOB
JlaeT BO3MOXHOCTh NMPUMEHSTH KOJTUYECTBCHHBIN
METOJ] CTATHCTUYECCKON 00paboTku [2], 4To crocoo-
CTBYET CHIDKEHHIO BEJIMYMHBI OIMTUOKU CPETHEKBAJI-
paTHYecKoro OTKIOHEHUs (M) B HECKOIBKO pa3 U IpH
MOJIYYCHUN JOCTOBEPHOTO Pe3yibTara 3HAYUTEIHLHO
YMEHBIIAET KOJTUIECTBO SIMOPHOHOB, UCTIOIH3YEMBIX
B OITBITE.

D¢} PexTHBHOCTD Pa3IUYHBIX CIOCOOOB OLIEHKH
TEXHOJIOTHH KPUOKOHCEPBUPOBAHUS MOYKHO TIPOAHAITH-
3UPOBATh HA MPUMEPE 3aMOPAKUBAHUS YMOPHOHOB
MBIIIIM B PA3JIMYHBIX KOHTEHWHEpaxX B YCTPOWCTBE,
OCHOBaHHOM Ha TTACCHUBHOM OCTBIBAHHU TEPMOOIIOKA
B ropsioBHHE cocyna [Iproapa (Tad:. 2) [6]. Konuuec-
TBO 3MOPHOHOB OTIUYHOTO, XOPOIIETO U YIOBJIET-
BOPHUTEIHHOTO Ka4eCTBa B COJIOMHHKAX (TIpOOUpKax)
10 3aMOpakuBaHus cocTaBmiio 33 (42), 35 (20), 0 (0),
nociie orranBanus — 18 (40), 40 (18), 10 (4), a mocne
KyneruBupoBanus — 15 (37), 36 (16), 17 (9) coot-
BETCTBEHHO.
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80+60 and 60+20 for embryos of excellent, good,
satisfactory and unsatisfactory quality, correspondingly.

Maximum value of dispersion of confidence interval
for embryos of excellent, good, satisfactory and unsatis-
factory quality (9545, 8545, 70£10 and 404+20%,
correspondingly) allows to estimate the average value
of viability of total embryos, derived from different
animals and being of various quality and development
stage. However, the variability extent of viability index,
characterising the viability of certain embryo, could
affect the accuracy of estimation of relative and
absolute value of bioobject viability.

Since the relative value of calculation error of some
studied parameters could exceed the admissible value
(5%, it is necessary to specify the mammal embryo
integrity index with considering its development stage,
quality and animal species according to the results of
short-term culturing. Admissible values of confidence
intervals when determining the average indices of
studied integrity parameters, estimated at various
stages of conducted biotechnological operations, are
presented in Table 1.

Integrity index of total embryos should be deter-
mined with an accuracy of 3% for obtaining of
statistically true value of viability, and 5% for survival.
Since the relative error of calculation of viability and
survival indices made less than 5%, the increase of
accuracy of visual estimation of certain embryo
integrity is possible with its video recording and further
making digital and transforming into a computer record.

The use of quantitative indices of embryo viability
and survival allow the applying of a quantitative method
of statistical evaluation [2], that promotes the decrease
of value of root mean square deviation error (m) by
several times and when obtaining the significant result
decreases the number of embryos, used in experiment.

Efficiency of different methods for evaluation of
cryopreservation technology could be analysed on the
example of freezing of mice embryos in various
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Tao6auma 2. CriocoObI OIIeHKH 3P PEKTUBHOCTH TEXHOJIOTHH 3aMOPAXKHBAHHUS
SMOPHOHOB MBI B COJIOMHHKE N=68 (B mpoOupke Yinenryra n=62)
Table 2. Efficiency estimation for technology of freezing of mice embryos in

straws n=68 (in Uhlenhuth’s tubes n=62)

containers and in device, based on the
passive cooling of thermal block in
Dewar vessel neck (Table 2) [6].

Number of embryos of excellent, good
Ilokasarean Sq)q)eKTI/IBHOCTI/I TEeXHOAOTHUU 3aMOPa’KUBAHUS d . f 1 .

M=m,% and satisfactory quality 1in straws
ngl}g?;(im Indi ces of freezing technology effi ciency, M*m,% (tubes) before freezing made 33 (42)’
CoxpaHHOCTh JKHu3HECIOCOGHOCTD BhUKHBAEMOCTh 35 (20), 0 (0), after thaWing this made
Integrity Viability Survival 18 (40)’ 40 (1 8), 10 (4), and after
CBEKCIOAYICHHEIC 10020,0 91,80,6° - culturing the value made 15 (37), 36

Freshlyisolated (100=+0,0) (89,9+0,6%) - (16) and 17 (9) Correspondingly

, .
\CKOHCEepBUpPOBaHHEIE 093,6£3,1° 90,50,5¢ 98,60,6° The indices for estimation of em-
Thawed (85343) (8542067 (95,107) bryos freezing method in plastic
KyAbTuBHpOBaHHEIE 85,0+4,5° 88,8=1,1! 96,8+0,8™ straws (V:200 Il’lCl) and Uhlenhuth’s
Cultivated (75,053 (83521,3) (72908 tubes (V=750 mcl) were the standard

IIpuMevanue: OMHAKOBBIMHU CYIIEPCKPUIITAMU 0003HAYCHBI BETHYHUHBI, HE HMEIOINE
JIOCTOBEPHOCTH pazinnuusi — a:a p>0,1, u pa3HbIMU — UMEIOIIKE PA3IMUUE C BICOKUM
ypoBHeM 3HaunMocTH — ¢:d p<0,02; i:1, k:h, m:n p<0,01; d:e p<0,001.

Note: the same superscripts are in valiues without significant differences —a:a p>0.1,
and different superscripts are in values with highly significant differences — c:d p<0.02;

i:1, k:h, m:n p<0.01; d:e p<0.001.

[TokazarensmMu OLIEHKH cIIOco0a 3aMOPaKUBAHUS
SMOPHOHOB B IDTACTUKOBBIX comoMuHKaX (V=200 MK1)
u npobupkax Yaenryra (V=750 MKI) ABIAIHCH
OOIIENPUHATHIA METOJI BBIYUCIEHUS COXPAHHOCTH
01000BEKTA U ITpe IaraeMblid, OCHOBaHHBIN Ha OTIpe-
JICJICHUN KU3HECTIOCOOHOCTH M BBIKHBAEMOCTH M-
OpHOHOB Ha Pa3IMYHBIX ATAIIAX IPOBEICHUS ITpoIecca
KpuoKoHCepBUpOoBaHms. COXpaHHOCTH SMOPHOHOB U
OmMOKy €€ CPelIHEeKBAAPATUIECKOTO OTKJIOHEHUS m
OTICHUBAJI KaYeCTBCHHBIM METOJOM (aJIETEPHATHB-
HOE BappupoBaHme) [4]:

. /C(IOZ—C) W

Ommbka cpeTHEKBaIPATUIECKOTO OTKIIOHEHWUS (711)
IUIsE OI[EHKU cpelHero mokasartens (M) xusHe-
CITIOCOOHOCTH U BBDKMBA€MOCTH BBIYHCIIAIACH I10
OOIIETTPUHATOMY METOTY KOJIMUECTBEHHOIO aHai3a [4]:

BenuunHbl COXpaHHOCTH €KOHCEPBUPOBAHHBIX
SMOPHOHOB, 3aMOPOKEHHBIX B COJIOMUHKaX (N=08) u
npobupkax (n=62), olleHEeHHbIE N0 pe3yJbTaTaM
KpPaTKOCPOYHOTO KyJIBTHBUPOBaHHSA, HE AAIOT JOCTO-
BepHocTH pasnnyust p>0,1 (t,=1,5). TTo nmokasaresnsm
KH3HECTIOCOOHOCTH W BBKMBAEMOCTH JIISI YKa3aHHBIX
KOHTEWHEPOB MOIy4eHo 3HaunMoe paznnaue p<0,01
(t,=3,1 u t;=3,4 COOTBETCTBEHHO).
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method of bioobject viability estimation
and the one proposed by us, based on
the determining of viability and survival
of embryos on different stages of
cryopreservation process. Embryos’
viability and its SD error, m, was esti-
mated by qualitative method (alternate
variation) [4]:

_ . /c(log—C) R

SD error, m, for estimation of viability and survival
mean value, M, was calculated with standard method
of quantitative analysis [4].

Integrity values of frozen-thawed embryos, frozen
in straws (n=68) and tubes (n=62), estimated on results
of a short-term culturing, do not show the significant
difference, p>0.1 (t,=1.5). For viability and survival
indices for the mentioned containers we observed the
significant difference, p<0.01 (t,=3.1 and t=3.4,
correspondingly).

Multiple decrease of SD error value in proposed
method of studied indices estimation significantly
increases the method sensibility and as a result it allows
to diminish the embryos’ number, essential for obtaining
of statistically true result. The using of relative index
of survival neutralises the problem of influence of
embryos’ various quality on outcome of compared
cryopreservation methods. In addition the evaluation
of cryopreservation technology in a whole, there is a
possibility of revealing its separate stages. Survival of
frozen-thawed embryos, found by viability indices ratio
before and after culturing, makes 98.24+0.8 and
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MHOrOKpaTHOE YMEHBIICHUE BEIMYMHBI OIIUOKH
CPEIHEKBIPATUIECKOTO OTKIOHEHUS, MONyuYeHHOe
[IPH MIPEIUIOKEHHOM CIIoco0e OLIEHKU HCCIIEAYEMBIX
MoKasarenei, 3HaYNTeIbHO MOBBILIAET YyBCTBUTEIb-
HOCTh METOJIa U, KaK CJIEJCTBHE, TO3BOJISICT MHOTO-
KpaTHO CHHU3HUTHb KOJIMYECTBO dMOPHOHOB, HEOOXO-
OUMBIX JUJIS1 TIOJTYYEHHs JOCTOBEPHOIO pe3yibTaTa.
Hcnonp30BaHue OTHOCUTEIBHOTO TIOKA3aTelsl BBKHU-
Bae€MOCTH CHUMAET [TPOOJIeMy BIHSHUS pa3HOKa4eCT-
BEHHOCTH O0MO0OBEKTa Ha Pe3ysbTaT CPAaBHUBAEMBIX
croco00B KpUOKOHCEPBHUPOBaHUs. [IoMUMO OIICHKH
YPOBHS TEXHOJIOTUH KPHOKOHCEPBUPOBAHHUSI B IIETIOM,
CYIIECTBYET BOBMOXKHOCTH YCTaHOBIICHUS (D (HeKTHB-
HOCTH €€ OTIEJIbHBIX 3TAllOB. BBIKNBaeMOCTb JEKOH-
CEpBUPOBAHHBIX 3MOPHOHOB, ONIPEIEIIEHHAS IO COOT-
HOILEHHUIO MOKa3aTeIel X KU3HECIIOCOOHOCTH /10 U
Mocyie KyJbTUBUPOBAHMS, COCTABIISIET 151 COTIOMUHOK
98,2+0,8% u npobupok 97,7+0,9%. OTHOCHUTENBHO
OyM3KHe ToKas3aTenu BehKUBaeMocTu (97,6+2,6%)
HATHUBHBIX 3MOPUOHOB (n=26) B KyJIbType CBUICTEIb-
CTBYIOT 00 OJIMHAKOBOM YPOBHE ITPOBEICHHSI KyJIBTH-
BUpOBaHus 0M000beKTOB (t,=0,4, p>0,32).

BbiBOADI

OTHOCHTENBHBINA TIOKa3aTeNIb U3MEHEHUS JKU3HE-
CHoCcOOHOCTH OM000BEKTA (BBIKHBAEMOCTh ) CYIIIECT-
BEHHO CHUJKAeT BJIMSHHE PAa3HOKAYECTBEHHOCTH
SMOpPHUOHOB Ha YPOBEHb OLCHKH 3(PPEKTUBHOCTH
TEXHOJIOTUN UX KPHOKOHCEPBUPOBAHUSL.

Hcnonp30BaHne KOMWYECTBEHHBIX MOKa3areseil
XKHU3HECIIOCOOHOCTH M BBIKHBAEMOCTH 3MOPHOHOB
CIOCOOCTBYET CHHIKEHHIO BENTMYMHBI OIIMOKH CpEAHE-
KBaJpaTHYECKOTO OTKIOHEHHS M B HECKOJIBKO pa3 H
3HAYMTENFHO YMEHBIIAET KOJINYECTBO SMOPHOHOB,
HCTIONB3YyEMBIX B OIBITE, IPH YCIOBUHU TMOIYUYESHHUS
JIOCTOBEPHOTO pe3yJibTara.
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97.7+0.9 for straws and tubes, correspondingly.
Relatively close results for survival, 97.6+2.6% of native
embryos in culture, testify to a similar performing of
bioobject cultivation (t,=0.4, p>0.32).

Conclusions

Relative index of the change in bioobject viability
(survival) considerably decreases the effect of
different quality of embryos on the estimation rate of
cryopreservation technology efficiency.

The use of quantitative indices for viability and
survival of embryos contributes to decease of SD error,
m, by several times and significantly diminishes the
amount of used in experiment embryos with a precon-
dition of statistically true result.
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