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THE GENE POOL PRESERVATION OF WHITE HEADED UKRAINIAN
BREED OF CATTLE BY BIOTECHNOLOGICAL APPROACHES

S. 1. KOVTUN, O. V. SHCHERBAK, O. S. OSYPCHUK, A. B.ZYUZYN,
V. F. STAKHOVSKIY
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As a result of applied biotechnological complex approaches, we received and laid 30 viable
embryos of biloholova ukrainian breeds of cattle to the Bank of Animal Genetic Resources of
Institute of Animal Breeding and Genetics nd. a. M.V.Zubets National Academy of Agrarian Science
of Ukraine. We analyzed national and foreign literature and our own experimental researches. We
found out, that receiving viable preimplantation embryos in vivo and its cryopreservation is the
most effective way to save the national gene pool object. These embryos may be saved indefinitely
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with appropriate conditions. In order to obtain animals of endanger or already extinct species and
can frozen-thawed and transplanted embryos to recipient of embryos any cattle breeds at any time.
We applied effective removal of embryos from donor cows of biloholova ukrainian breed. An
effective way to preserve the gene pool of local breeds of cattle is realized on the basis of genetic-
biotechnological approaches.

Key words: White Headed Ukrainian Breed of cattle, gene pool preservation, embryos
produced in vivo, cryopreservation of embryos, biotechnological methods, cytogenetic analysis

BIOTEXHOJIOTI'TYHI naxoa  Jo 3BEPEXEHHS TEHO®OHJY
BLJIOTOJIOBOI YKPATHCBKOI TIOPO/IM BEJIMKOI POI'ATOI XYJ10OBH

C. L. KoBTyH, O. B. lllepbak, O. C. Ocunuyk, A. b. 3103101, B. ®. CtaxoBcbkuid
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B pe3zynvmami 3acmocosanux KomMnieKCHUXx 0iOmMexHoN02IYHUX nioXo0ié HAMU OMPUMAHO i
3aK1a0eH0 Ha o0oecompugane 30epicanHs 00 Oanxy ceHemuunux pecypcie meapur IPIT im.
M.B.3yoys HAAH 30 ocummezoamuux emoOpionie 06i10201060i YKpaiHCbKoi nopoou 6eaukoi
pozamoi’ xy0obu. AHANi3oM GIMYUSHAHUX MA [HO3EMHUX JIMepamypHux odxcepei i pe3yibmamis
BNIACHUX ~ eKCNepUMEHMANbHUX —O00CNI0NCeHb AP2YMEHMOB8AHO, W0 68 38A3KY 13 CKIAOHUM
EKOHOMIYHUM CMAHOBUWEM 8 KPAiHi, OOHUM 3 eeKmUBHUX cnocodie 30epexceHts GiMmUUHAHO20
2eHoOoHO08020 006°ckmy € ompumaHHs [N VIVO ma KpIiOKOHcep8ayis — HCUMME3OAMHUX
ooimMnianmanyiiHux emopionie. Ilpu 6i0no8iOHUX MEXHONO2IYHUX YMOBAX MAKI eMOPIOHU MONCIUBO
30epicamu He0OMeHCEeHO 00820, [ 8 pa3i HeOOXIOHOCMI BOHU MONCYMb OYMU OEeKOHCEPBOBAHI Mda
MPAHCNIAHMOBAHT peyunienmy 06y0b-1K0i NOpoou 8eauKoi poeamoi xyooou, 6 1dull 4ac 3 Memoio
OMPUMAHHA MEAPUH 3HUKANUYOi abo edce 3HUKIOi nopoou. Hamu 3acmocosano egexmusHe
BUNYUEHHs eMOPIOHI8 8I0 KOPIg-00HOPI8 011020110601 yKpaincvbkoi nopoou. Ha ochosi 3acmocyeanis
2EHEMUKO-0I0MEXHON02IUHUX NI0X00I8 peanizo8ano O0iesull cnocib 30epediceHHs 2eHOPOHOY
JIOKAIbHUX NOPIO 8eUKoi poeamoi Xy0oou.

Knrouosi cnosa: 6inorosoBa ykpaiHcbKa MOPOa BeJHMKOI poraToi Xyao0m, 30epexeHHs!
renogoHay, eMOpioHH oJep:KaHi in vivo, KpiokoHcepBauisi eMOpioHiB, OioTexHOJIOriYHI
MEeTOM, HMTOreHeTHYHMII aHaJTi3

BUOTEXHOJIOTHYECKHE HOAXO/Jbl K COXPAHEHHIO T'EHO®OHIA
BEJIOI'OJIOBOH YKPAUHCKOMU ITOPOABI KPYITHOT'O POTATOI'O CKOTA

C. U. Koemyn, O. B. Il]epoak, A. C. Ocunuyk, A. b. 3103101, B. @. Cmaxoeckuii

Hncmumym pazeeoenuss u eenemuxu orcugommuvix umenu M.B.3yoya HAAH (Hybunckoe,
Yrkpauna)
kovtun_si@i.ua

B pezyromame npumenenHbiX KOMNIEKCHBIX OUOMEXHON0SUHECKUX NOOX0008 HAMU NOJYYEHO
U 3AN0J4CEHO HA OJUMeNbHOe XpaHeHue 8 OAHK ceHemuuecKux pecypcos swcusomuvix UPI'T um.
M.B.3yoya HAAH 30 srcusnecnocobmvix dsmMOpuorHo6 06102010601 YKPAUHCKOU NOPOObl KPYNHO2O
pocamoco ckoma. AHANU30M OMeyecmeeHHbIX U UHOCMPAHHBIX JUMEPAMYPHLIX UCTOYHUKOS U
Pe3YIbmamos coOCMEEHHbIX IKCNEPUMEHMATbHBIX UCCIE008AHULL AP2YMEHMUPOBAHO, YMO 6 C3U
CO CNOJNCHBIM IKOHOMUYECKUM NONONCEHUeM 6 CmpaHe, OOHUM U3 3PGekmusnvix cnocobos
COXPAHeHUsl OMeUeCmBeHH020 2eHOPOHO08020 0OveKma SIAemcs NoayueHue in Vvivo u
KPUOKOHCEPBAYUS HCUZHECTIOCOOHBIX OOUMNIAHMAYUOHHBIX IMOpUOH08. TIpu coomeemcmeyowux
MEXHONI02UYECKUX VCIOBUAX MAKUE IMOPUOHBL MONCHO XPAHUMb HEOSPAHUYEHHO 00120, U 8 CyyYae
HeoOxX00uMocmu OHU MOo2ym Obimb OEKOHCEPBUPOBAHbL U MPAHCHAAHMUPOBAHbL  PeYUNUEeHMY
10601 NOPOObL KPYNHO20 pOo2amoz2o CKomd, 8 J00oe 8pemsi ¢ Yelblo NONYYEHUsL HCUBOMHBIX
ucuezarowel Ul yice ucuesHysuiel nopoovi. Hamu npumeneno s¢hghexmusnoe nonyuenue
IMOPUOHOB OM  KOPOB-O0HOPO8 0en0201060U YKPAUHCKOU nopoosl. Ha ocnoee npumenenus
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2EHEMUKO-OUOMEXHONI02UYECKUX NOOX0008 Pearu308aHo 3poexmusHvlll cnocob CcoxpaHeHus
2eHOOHOA IOKANLHBIX NOPOO KPYNHO20 PO2AMO20 CKOMA.

Kntouesvie cnosa: 0eJ10r0JioBasi YKPaHMHCKAasi MOPOAAa KPYMHOIO0 Poraroro cKora,
coxpaHeHue reHogoHaa, SMOPHOHBI NOJIyYeHHbIe in Vivo, KPUOKOHCepBAUMA IMOPHOHOB,
0MOTEeXHOJIOTHYeCKHE METO/Ibl, HUTOTeHeTHYeCKHii aHAJIN3

Introduction. As a result of changes in the ecosystem and increase usage of natural and
economic resources faced the problem of survival small quantity breeds farm animals. It is not
always possible to keep the gene pool such unique species play traditional methods. Saving in small
closed populations leads to uncontrolled growth of inbreeding in each generation [2, 3]. Prevent loss
of biodiversity of farm animal’s case of complex application of modern biotechnological methods.
Methods of obtaining in vivo embryos and their cryopreservation provide an opportunity in the
future of the reproduction species or breeds by transplantation of female recipients. In addition, use
of applied biotechnology approaches ensures implementation of tasks in the accumulation of
genetic material with a view to maintaining or commercial use when improving existing or create
new breeds [7, 8]. Saving embryos and gametes known genesis by cryopreservation is aimed at
reducing the negative effects a limited number breeding material.

The first embryo transplantation complied English explorer Walter Hip (Walter Heap, 1855—
1929 gg.), in April 1890 transplantated two 4-cell embryos from angora rabbit in uterus females
Belgian champion breed rabbit before fertilized with a male of the same breed. A month later the
rabbit-recipient birth first transplant in world, two long-haired Angora rabbits with four Belgian
champion breed rabbit [9, 10]. However, interest in embryo transplantation in cattle was only in the
late 1960-s XX century, when the U.S.A. and Australian scientists set about improving Charolais
beef breed, which prevailed over traditional meat breeds. The first commercial center of the embryo
was created in Canada [5, 6], where the first calf by embryo transplantation received in 1973. In
subsequent years, the number of transplants calf increased ten years and reached 5413 calves.
Currently, Canada is a leader in obtaining embryos in vivo. Thus, in 2013, received 84 940 suitable
for embryo transfer [www.ceta.ca]. Simultaneously, business associations created in other countries.
In Europe the first-calf received transplants in 1974 in Denmark. In EU is widely used such this
biotechnological approach. According to the European Embryo Transfer Association in 2013
received the leading European countries 128 055 embryos. The leader among European nations on
the volume of receipt and embryo transfer in cattle in 2013 was France (38 244 high-grade embryos)
[www.aete.eu].

The gene pool preserve breeds of farm animals should be used biotechnological approach that
includes: obtaining embryos of cattle by stimulating superovulation donor cows, their artificial
insemination, no surgical technique receiving embryos from genetically valuable cow’s evaluation
derived embryos and their cryopreservation for the purpose of long-term preservation.

White Headed Ukrainian Breed of cattle is one of the oldest breeds in Ukraine. According to
the "Program preserve the gene pool of the main types of livestock in Ukraine until 2015" this breed
is attributed to domestic gene pool object that is on the verge of extinction. Animals of this breed
are well adapted to local conditions, characterized by a high ability to use nutrients coarse and
succulent fodder, unique resistance to diseases is of great interest for breeding in the future. The
population of White Headed Ukrainian Breed of cattle in Ukraine is 596 as of 01.01.2014 of them
300 cows («Agency of Animal Identification and Registration»). This breed is bred in only
Khmelnitsky region Private Corporation «Podilskyy gospodary.

Modern biotechnology and molecular genetic techniques have radically changed the
traditional approach to the conservation of species diversity of animals. Given the lack of economic
support for the economy, which maintains herd of White Headed Ukrainian Breed of cattle, one of
the most effective ways of saving this species is cryopreservation of viable embryos. When
appropriate technological conditions such embryos may maintain indefinitely and, if necessary, they
will frozen-thawed and transplanted recipient of any breed of cattle to obtain animals endangered or
already extinct species. Therefore, the aim of our study was to evaluate the efficacy of the method
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of obtaining in vivo and cryopreservation of embryos of bilogolova ukrainian breed of cattle and
extension approaches to preserve the gene pool.

Materials and methods. Studies on cryopreservation of embryos and getting carried out on
the stock Private Corporation «Podilskyy gospodar» (Khmelnytsky region) in cows that were
hormone treatment follicle stimulating hormone (FSG-Super) Cows donor preparing receiving and
cryopreservation embryos performed by known techniques [1, 4]. Donor’s embryos were clinically
healthy bark without violating the sexual cycle. Donor cows stimulated from the 8-th to the 12-th
day of the manifestation of signs desire. Processing steps hormones took 5 days and 6 day hunt
recorded. Animal insemination 2-3 times a double dose of white bull sperm bilogolova ukrainian
breed of cattle at intervals of 12 hours. After 7-8 days spent nonsurgical receiving embryos.
Obtained in vivo bovine embryos were washed in medium Dulbecco’s (PBS, Sigma, D-5652) with
the addition of 0.075 mg / ml kanamycinum with 20 % fetal calf serum (FST, Sigma, F 9665).

For immobilization animals injected the drug «Ksilazin-50» (Interchemie, Netherlands) at
dose of 0.1 ml per 100 kg weight body. For washout embryos using a modified two-way catheter
Folleya («IMV», France). For cryopreservation embryos used single-stage saturation method using
1.4 M glycerol (Sigma, G2025). Freezing was carried out in 0.25 ml straw [11, 12]. Production
cytogenetic preparations unsuitable for cryopreservation of embryos and oocytes was performed in
the laboratory of biotechnology Institute of Animal Breeding and Genetics nd. a. M.V.Zubets
National Academy of Agrarian Science of Ukraine. Cytogenetic preparations of embryos and
oocytes were prepared by a modified method of Tarkovsky (S. I. Kovtun, 2009). Preparations were
analyzed with a microscope Jenaval Carl Zeiss OK x 10 x 100 OB.

Results. Flushed embryos of White Headed Ukrainian Breed of cattle on the farm Private
Corporation «Podilskyy gospodar» of nine cows-donors who were hormone treatment (fig. 1, 2).
For artificial insemination using sperm of three bulls breed of White Headed Ukrainian (Orel 235,
Neapol’ 561, Signal 721). Semen of bulls kept in the Bank of Animal Genetic Resources Institute of
Animal Breeding and Genetics nd. a. M.V.Zubets National Academy of Agrarian Science of
Ukraine from 12 to 45 years.

As a result of non-surgical flushed was 82 cells, the number of embryos formed was at 69 5 %
(57 of 82 embryos washed cells). The morphological analysis shown that embryos obtained full and
no signs of degeneration at an appropriate stage of embryos were 30, representing 36.6 % of the
flushed cells (table 1). Of the estimated 30 embryos at the stage of middle and late morula embryos
were 27 (90 % of high-grade embryos) and three embryos were at the stage of early blastocysts
(10 %).

— . B

Fig. 1. Nonsurgical flushed embryos Fig. 2. Life photo of embryos obtained from
cow donor number 3843 (Norka) donor cows bilogolova ukrainian breed

All cryopreserved embryos were transferred to the Bank of Animal Genetic Resources
Institute of Animal Breeding and Genetics nd. a. M. V. Zubets National Academy of Agrarian
Science of Ukraine for long-term storage. By using biotechnological approaches to the bank laying
on saving cryopreserved viable embryos 30 of White Headed Ukrainian Breed of cattle. Of these,
27 morphological assessments identified as morula and blastocyst three excellent quality.
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1. Results of obtaining embryos from donor cows bilogolova ukrainian breed

Name and individual donor Total Ne of Ne of oocytes No of Ne of embryos
number, date of birth oocytes/embryos collected embryos frozen
collected collected

Naryadnaya 3676, 14 1 13 13
20.04.10

Norka 3843, 11 - 11 5
04.09.10

Baronessa 0064, 14 1 13 6
10.08.04

Vihra 9318, 11 5 6 3
04.08.09

Brava 9333, 6 2 4 3
21.08.09

Nezhna 3302, 2 - 2 -
01.05.09

Symna 3390, 6 3 3 -
10.05.09

Malvina 5839, 12 11 1 -
05.07.02

Verba 9317, 6 2 4 -
11.08.09

Total 82 25 57 30

Oocytes and embryos with signs of degeneration used for cytogenetic analysis to diagnose
causes stop embryogenesis (fig. 3). According to the results of cytogenetic analysis found that
almost all embryos (21 of 27) by morphological features as viable, had degenerated nucleus and
their number did not correspond stage of the sexual cycle of cows. Six embryos were number of
cores corresponding to the stage, but were core features of progressive degeneration (fig. 4).

Fig. 3. Obtained in vivo morula Fig. 4. Degenerative embryos at the morula stage, n =
with signs of degeneration 29 nucleus

Analysis of cytogenetic preparations oocytes confirmed that all 25 investigated ova
identified correctly. They had degenerated chromatin at different stages of meiosis and was
identified pronuclear, to indicate their fertilization.

Conclusions. The results of the studies found that the termination of the development of the
embryo at a certain stage of stop embryogenesis to lack of energy resource maternal cells may
polyovulation conditional or living conditions, because the stage of embryo development did not
correspond to the stage of the sexual cycle of cows at the time of leaching. We combined
morphological and cytogenetic analysis of bovine embryos and show the relationship between
visual assessment and as chromatin nuclei. Applied detailed morphological and cytogenetic analysis
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of the nucleus of embryos has provided an objective assessment of the viability of embryos and
forecast vital parameters embryos intended for non-surgical transplant recipients.

With these approaches, the resulting material for analyzing and evaluating the effectiveness of
potential donor cows of White Headed Ukrainian Breed livestock farms Private Corporation
«Podilskyy gospodary.
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