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Ways To Improve Media for Culturing and Preservation of Sexual Cells

Bakneiimas cocTaBisoIas nCCiaeI0BaHul B 001acTH
OMOTEXHOIOTHH PENPOAYKLIUH MIICKOITUTAIOIINX — COBEP-
IICHCTBOBAHHE TEXHOJIOTHH OIIIOJOTBOPEHUS STHIICKIIETOK
in vitro v KylIETUBUPOBAHUS B 1a0OPATOPHBIX YCIOBUSX I10-
JTydeHHBIX dMOproHOB. ClIeIyeT OTMETHTD, YTO IIPOIICHT
MOJIYUYCHHUA MTOJTHOIICHHBIX 3M6pI/IOHOB O4YCHb HHSKHﬁ, 0CO-
6eHHO ITPU UCTIOJIB30BaHUH OOUT-KYMYJIFOCHBIX KOMITJICK-
COB, BBIJIC/ICHHBIX M3 aHATOMUYECKOro Marepuaia. [Ipu stom
YCTaHOBJICHO, YTO [T O0JIee TIO3THIX CTa i pa3BUTHS dMO-
PUOHOB MPOLEHT OMOJOTHYCCKU IMOTHOIICHHBIX KIIECTOK
MeHbIre. OHAKO MPH OTUIOAOTBOPESHHUN M CO3PEBAHUH SMO-
PUOHOB A0 3TUX CTaJMM in Vivo NPOLEHT IOJHOLICHHBIX
SMOPHOHOB, KaK MPaBHIIO, JOCTATOYHO BHICOKHH.

MOo:xHO caienarb BbIBOJ, YTO ITPU UCKYCCTBEHHOM KYJIBTH-
BHPOBaHHUU YMOPUOHBI HEAOCTATOYHO 00CCIICUCHBI TIACTH-
YECKUMH MaTepHAIaMU, HEOOXOIUMBIMH JITS Pa3BUTHS Opra-
HOMJIOB KJIETOK. DTO IOATBEPIKAACTCS TEM, UTO IIPH T00aBIIe-
HUM B KYJIBTYPAJIbHYIO CpeLly KJIETOK IPaHYJIE3bI U SIIUTEIIUS
AULIEBOAA WIH 3CTPAJIbHOW CHIBOPOTKH PE3YJIBTAThl YIyd-
maroTcs. B cBsi3u ¢ TUM 11e51ecoo0pa3Ho UCCIIeA0BATh MPOO-
JIEMY C TOYKH 3pEHUS 0COOCHHOCTEH pa3BUTHS SMOPHOHOB
Ha YKa3aHHBIX CTAIUAX.

Macca sMOproHa B mporiecce APOOIEHHUS OT 3UTOTHI 10
CTaauii MOPYJIbI U PaHHEH OJaCTOLHUCTHI CYIIICCTBEHHO HE
yBenuumnBaeTcs. Tak, TeoMeTprUuecKuil pasmep sMOpHOHa
KOPOBBI ITPH €T0 PA3BUTHH OT 3UTOTHI 0 paHHEH O1acToIHC-
ThI (7—8-11 IeHb ), KOT/1a KOJTHYECTBO KIETOK YBEIINIHBACTCS
ot 2 5o 130, uamensiercs ot 0,14 1o 0,17 mm. Pazmep sxcnan-
JTUpOBaHHOMH OmactormcTs! (pubausurensHo 130-200 xire-
TOK) Konebnercs B pezenax 0,17-0,22 MM, a BBUTyTTUBIICHCS
6macrormcts (200-800 kietok) — 0,2—0,8 MM. MO>KHO o111~
0OYHO MPEITONIOKUTB, YTO NCPUIHT IITACTHICCKIX BEIICCTB
HE SBJISAETCS MPUYMHOW TUIOXOTO KadyecTBa SMOPHOHOB.
OmHaKo HecMOTpsI Ha HEe3HAYUTEIBHBIN POCT MacCHI B ITPOLIEC-
CC PA3BUTUA 3UT'OTHI UJIX MOPYJIbI, CYMMapHas IUIOIalab
MOBEPXHOCTH O0OPA3YIOMIMXCS MPHU APOOJICHUU KIETOK
(bmracTomMepoB) pacTeT B apupMETHUCCKOMU, a 3aT€M U B I'€0-
MeTpUYecKoii mporpeccun. CiaeayeT OTMETUTb, YTO BCS TTO-
BEPXHOCTh BO3HHKIIIHX B IIPOIIECCE IPOOIICHNUS 01aCTOMEPOB
MIPEICTaBIACT CO00I BHOBH 00pa30BaHHYIO ITUTOILIA3MATH-
yeckyto memOpany. KpoMe Toro, B mpoTormiazMe KJIETOK
00pasyroTcsl pa3IuyHbIe OPTaHeIbl, KOTOPBIE SIBISIOTCS
MeMOpPaHHBIMH CTPYKTYPaMH.

BonbmmacTBO MEMOpaH cocTouT npumepHo u3 40% nu-
muioB 1 60% GenkoB. [To Harmmm narHBM [ 1] Ha TOCTpOCHNUE
JUTIOUTHOW KOMITOHEHTHI 3TOT0 MEMOpPAHHOTO aIapara
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The most important component of research in biotechno-
logy of mammal reproduction is the improvement of in vitro
oocytes fertilization and embryo culturing in laboratory. It
should be noted that the percentage of the derived valuable
embryos is very low, especially when using the oocyte-cu-
mulus complexes, derived from anatomic material. It has
been established also that for the late stages of developed
embryos the percentage of biologically valuable cells is
lower. However during in vivo fertilization and maturation
of embryos the percentage of valuable embryos is usually
considerably high.

One may conclude that during artificial culturing the
embryos are not essentially provided with plastic materials
necessary for development of cell organelles. This is confir-
med by the fact that the outcome is improved after adding
into cultured medium the granulosis and ovarian tube epithe-
lium cells or estral serum. Herewith it is reasonably to study
the problem in terms of the features of embryo growth at
these stages.

Embryo mass is not significantly increased during
cleavage from zygote to morula stage and early blastocyst.
Geometric dimensions of bovine embryo during its develop-
ment from zygote to early blastocyst (7-8" day) when
number of cells increases from 2 to 130 change from 0.14 to
0.17 mm. The size of expanded blastocyst (approximately
130-200 cells) ranges from 0.17 to 0.22 mm, and the hatched
blastocyst (200800 cells) is 0.2—0.8 mm. However it would be
a mistake one to suppose that deficit of plastic properties is
not the cause of poor quality of embryos. This could be
explained that when their mass insignificantly increases during
zygote or morula grows the total area of surface of formed cells
(blastomeres) during fission growth in arithmetic pro-gression
and then in geometric one. It should be noted that the whole
surface of blastomeres post cleavage is the de novo formed
cytoplasma membrane. Moreover in cell protoplasm the
various organelles being membrane structures are formed.

The major part of membranes consists of 40% lipids and
60% proteins. Our data [ 1] show that formation of membrane
lipoid component requires mainly cholesterol (about 26%),
choline plasmalogen (18%), phosphatidylcholine (12%),
neutral lipids (15%), ethanolamine plasmalogen (about 10%)
and other phosphoglycerides, sphingolipids, glycolipids,
lipoproteins and unsaturated fatty acids, the stock of which
in yolk layer of mammal zygote is very limited.

The culturing of embryos in artificial media deficient on
phospholipids, lipoproteins and unsaturated fatty acids re-
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3aTPavynBAIOTCS TTIABHBIM 00pa3oM XosecTepuH (0komo 26%),
xonuHmiasmanoret (18%), dochoruauaxomun (12%),
HelfrpanpHble Junuasl (15%), sTaHONIAMHUHIIIaA3MaJIOTeH
(oxomo 10%), a Taxoke apyrue Gpochormmuepuis, CHUHTOIH-
MTU/IBI, TIIMKOJIHUITUABI, JIUIIOIPOTEHHBl 1 HEHACHIICHHBIE
YKHPHBIE KUCIIOTHI, 3aI1aC KOTOPBIX B )KEJITOYHOM CJIO€ 3UT0-
TBI MIIEKOTTUTAIOIINX OTPAHUYEH.

KyspruBupoBaHue SMOPHOHOB B OeHBIX Gocdonumnmia-
MU, JINTIONPOTEMHAMHU M HEHACHIIICHHBIMH XHUPHBIMHU
KHCJIOTaMH HCKYCCTBEHHBIX CPEax MPUBOAUT K PA3BUTHIO
HETIOJIHOLIEHHOTO MeMOpaHHOTO anmapara. Takum oOpa-
30M, Ba)KHO MCCJIE/IOBATh HCKYCCTBEHHBIE CPEJIbl, 000TaIleH-
Hble crienn(pUUECKUMU IACTHYECKUMH MaTepHaiaMu, JIst
MOCTPOEHHUSI MEMOPAHHBIX CTPYKTYP KIETOK SMOPHOHOB.

[pennonaraem, 9To A7t TOr0 HAaMOOIIEE MOAXOIAT KE-
TOK IITHYBHX SIMI], a TAKXKE ()parMeHTHI >KMBOTo Tpododiacta
OoJtee MO3AHMX cTanuil pa3BUTHA SMOproHa. dparMeHTs!
Tpodobiacta 18- 1HEBHBIX SMOPHOHOB KOPOBBI M MOJTyYeH-
HbIE U3 HUX TpodobracTuueckue GpoIMKyIbl MbI 100aBIISIIN
B KyJIbTypalbHyto cpeny. [Ipu 3TOM NpHKUBIsSEMOCTh
SMOPHOHOB 3HAYNTEIHHO OBBIIIATIACE.

Onnako nmpy 000raleHnN HCKYCCTBEHHBIX KYJIBTYPajlb-
HBIX CpeJl KOMIIOHEHTAaMH XHBOTHOTO IPOUCXOXIACHUS
(>KEeNITOK NTUYBUX SIUILI, PA3JINYHBIC KPOBSHBIE CHIBOPOTKH,
(bparmeHTsI TPOQOOIACTA, KISTKU ITPAHYIIE3bI U IIP.) MOTYT
BO3HHUKHYTbh HEXEJATENIbHbIE II0CIIE/ICTBUSI, 00YCIIOBJICHHBIE
C HAJIMYMEM B HUX MH(EKIIMOHHBIX areHTOB, a TaK)Ke BO3-
MOXKHOHU Hecnenn(uIecKoil IMMYHHO#H peakuueii. Tepmu-
YyecKas CTEPUIIN3AINS 3TOr0 OMOJIOTHYECKOr0 Marepuaa
NPUBOAMT K KOAryJISLUK OEJIKOB, a 100aBlIeHNE B HUX pa3-
JIMYHBIX aHTUOMOTUKOB He Bceraa ApdekTuBHO n3-3a pac-
NPOCTPaHEeHUs! B IPUPOJIE PE3UCTEHTHBIX K aHTUOMOTHKAM
IITAMMOB MUKPOOPTaHN3MOB. B cBs131 ¢ yeM nienecoobpas-
HO TIPOBECTH TTIOUCK OoJ1ee 3 ()EeKTUBHBIX CIIOCOOOB CTEPH-
JIU3ALMH [TPOJLYKTOB JKUBOTHOTO U PACTHUTEIBHOTO IIPOUC-
XOXKJICHU S, UCTIONIb3YEMBIX IIPH KYJIETHBUPOBAHUU IMOPHO-
HOB. [Ipu crepuiin3anum cpes MHTEPECHO UCCIIe0BATh BO3-
MOKHOCTb HCIIOJIb30BAHHS OJTMTOMHAMUYECKOTO ICHCTBHS
MOHOB HEKOTOPBIX MeTasu1oB. Harpumep, Ut nckimoueHus
aHTUOMOTHKOB U CTEPUIIN3ALMH pa30aBUTEINICH IS CTIEPMBI
OBIKOB MBI YCIIEIIHO MCIIOJIb30BAIN OJMIOJHHAMHYECKOE
CBOICTBO MOHOB cepebpa. [Ipu 3TOM oTMeueHO HOJTHOE
COXpaHEHHE OILIOI0TBOPSIOLICH CIIOCOOHOCTH CIIEPMHUEB.

Kpowme Toro, Ham npezicTaBisieTcs FHTEPECHBIM HCCIIEN0-
BaTh HE TOJIBKO JKEJITOK NTHYBHX SUI] KaK HCTOYHHUK BUTa-
MHHO-MHKPO3JIEMEHTHO-JIUIIONIHBIX KOMITOHEHTOB, HO U
COK TUTO/IOB 00Jenuxu KpymuHoBuIHOU (Hippophae rham-
noides), KOTOPBIA CONEPKUT BUTAMUHBI,KAPOTUHOUIBI,
OpraHUYecKUe KUCIIOThI, JUIOU/BI, Caxapa, MUKPO3JIEeMeH-
1hl. [Ipn noGaBieHnu B pazbaBuUTENb Ul CIEPMBI ObIKa
BMECTO KEJITKAa KyPHHOTO SHIa HEHTpaIn30BaHHOTO 00J1e-
ITUXOBOTO COKa OTMEUYEHO MOJIOKHUTEIbHOE BIHMSIHHE Ha
AKTHUBHOCTbh U BBIKMBaEMOCTb CIIEPMHEB, YTO CBHCTENb-
CTBYET O NMEPCHEKTHUBHOCTH HCCIICIOBAHUI B 3TOM Harpas-
JICHHH.

He meHee MHTEpEeCHBIM pacTUTENBHBIM HCTOYHUKOM
IUTACTHYECKUX MaTEPUaJIOB ISl Pa3BUTHSI MEMOPaHHOTO
armapara KJICTOK SBJISIFOTCS THPOIM3aTHI IIJI0/10B 0000BBIX
(cow, yeueBHIIbl, TOPOXa, APAXKCA), B KOTOPBIX COACPIKUTCS
110 37% >KUPOBBIX COCANHECHHUH, OOraThIX JTUITOMPOTCHHAMH,
(bochonunuaaMm 1 HEHACHIICHHBIMH JKUPHBIMH KHCJIOTA-
Mu. [IpuMeHEeHne 3KCTPAKTOB COEBBIX 000OB B KauecTBe
3aMEHHTEIS] KypPUHOTO JKEJITKa B NCKYCCTBEHHBIX Cpeiax Juls
KyJbTUBUPOBaHHUSA M KPUOKOHCEPBAIIMU CIEPMBI OBIKOB-

NMPOBJIEMbI
KPMOBMOJIOIrUM
T. 19, 2009, N23

sults in development of inadequate membrane apparatus. Thus,
it is important to study artificial media, enriched with specific
plastic materials for the forming of membrane structures of
embryo cells.

We suppose that the yolk of avian eggs and fragments
of living trophoblast of late development stage embryos
are the most suitable for this. We added into the culturing
medium the fragments of trophoblast and its follicles of 18"
day bovine embryos. In this case the grafting of embryos
significantly increased.

However during the enrichment of artificial culturing
media with components of animal origin (yolk of avian eggs,
various blood serums, fragments of trophoblasts, cells of
granulosis efc.) may arise undesirable outcomes caused by
the presence of infection agents, as well as non-specific im-
munologic reactions. Thermal sterilization of this biological
material results in protein coagulation, and adding of various
antibiotics is not always effective due to natural occurrence
of antibiotic resistant microorganism strains. Due to above
mentioned we believe that it is reasonable to search the more
effective methods of sterilization of animal and plant origin
products used for embryo culturing. When studying the
medium sterilization it is interesting to investigate the
oligodynamic effect of some metal ions. For example, to
exclude the antibiotics and sterilization of diluters for bovine
sperm we successfully utilized oligodynamic properties of
argentum ions. In this case we noted the complete preser-
vation of sperm fertilizing ability.

It was also of interest to study not only yolk of avian
eggs as the source of vitamin-microelement-lipoid compo-
nents, but also the sap of common sea buckthorn (Hippo-
phae rhamnoides), containing vitamins,carotenoids, organic
acids, lipoids, sugars and microelements. During adding into
a diluter of bovine sperm the neutralized sea-buckthorn sap
instead of chicken egg yolk the positive effect on sperm
activity and survival has been noted, that testifies to the
exploitability of such research.

Not least interesting plant source of plastic materials
for development of cell membrane apparatus are hydroly-
zates of legumes (soya, lentil, pea, ground-pea), containing
up to 37% fat compounds, abundant in lipoproteins,
phospholipids and unsaturated fatty acids. Application of
soya bean extracts as chicken yolk substitute in artificial
media for culturing and cryopreservation of bovine sperm
enabled to solve the problems of strengthening the membra-
ne apparatus of cells to protect from temperature shock
without application of products of animal origin, and
enabling safe thermal sterilization and long-term storage of
artificial media, being used in current biotechnology [2].
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MPOU3BOJIUTENEH O3BOJIMIIO PEIUTh POOIIeMbl hopTHdhH-
Kali MEMOpPaHHOTO arnmnapara KJIeTOK JUIs UX 3al[UThl OT
TEMIIEPATYPHOTO II0Ka O€3 MPUMEHEHHS IPOYKTOB XKUBOT-
HOT'O [TPOUCXOXKICHNUS, HAJISKHOM TEPMUUECKOM CTEpPUIIH3a-
LUH U JJIATEIBHOTO XPaHEeHHsI HICKYCCTBEHHBIX CPEI, IPUME-
HSIEMBIX B COBPEMEHHOM OMOTeXHONOTHH [2].
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