52,6 , 14,3, 28 % T1a cTpoHLi0-90 Ha 61, 17,5, 24% Binno-
BiIHO.

BogHouac HeoOXifHO 3a3HauTW BULLMIA KoedilieHTa
HaKOMUYeHHA CTPOHLLt0-90 NOPIBHAHO 3 Le3iem-137.

BucHoBku

BHeceHHs B rpyHT a3oTHux gobpwe (100 kr/ra) nigeu-
LLye KoedilliEHT HakonMyeHHs Le3ito-137 i CTpoHLi0-90
MUAKY KYKYpyasun Ha 15,1% i 31,2% BianoBigHO 3a BMKO-
puctaHna gocdopHux (150 Kr/ra), kaninHmx (240 kr/ra)
Ta OpraHiyHo-MiHepanbHux Jobpus (1 n/ra) cnocrepira-
ETbCS 3HVKEHHA Y AAHI CMPOBUMHI Lie3ito-137 BianoBigHO
Ha 36,3 %, 45,4, 24,2 %, a cTpoHLi0-90 - Ha 37,8%, 48,7
Ta 32,2% BiONOBIAHO.
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Effect of the ultrafine silica on
the formation
of parthenogenetic porcine
embryos in vitro

Abstract. The ultrafine silica were tested as additives into cultural media of parthenogenetic embryos
porcine in vitro are represented in the article. The cultivation of was established parthenogenetic embryos
porcine in vitro in media NCSU-23 with supplements of 0,001% UFS °C200 positively influences produced
of embryos on the 5-16-cellular stage of development in vitro.

Key words: ultrafine silica, oocyte, in vitro, parthenogenetic activation, embryo, porcine.

Bnaue eucoxooucnepcnozo Kpemmnezemy Ha popmysanna napmenozeHemuuHux emoOpionie ceuneil in
vitro. JI.I. OCTAIIOBELH (Incmumym po3eedenns i cenemuxu meapur im. M.B. 3yoys HAAH)

Anomayin.  [lpedcmagieno pezynomamu 00CHONCEHb OO0 GNAUY GUCOKOOUCNEPCHO20 KpeMHe3eMy 5K
000asKu 6 cepedoguuye Oist KyIbImugy8ants NapmeHo2eHemudHux eMopionie ceunell in vitro. Bemanogieno, wo
KVIIbIMUBY8AHHS NAPpMeHo2eHemuyHux emopionie ceunetl 6 cepedosuwi NCSU-23 3 dooasannam 0,001% BIK
t°C200 no3umueno eniueac Ha pisensv hopmysarts emopionie na 5—I16-kiimunnii cmaoii po3eumxy in vitro.
Knrouosi cnosa: sucoxooucnepcuuil Kpemnesem, 00yum, in vitro, napmeHo2eHemuyHa akmueayis, emopioH,
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PelleH3eHTH: [OKT. C.-T. HayK, B.B. [A3iLl0K, HCTUTYT po3BeaeHHs
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HauioHanbHWit yHiBepcuTeT BiopecypciB i NpUPOSOKOPHUCTYBAHHS
YKpaiHu

ogy, that direct for creation and practical using of

nanomaterials. It is necessary remark, that in last
years it's intensive improves biotechnological methods
of reproduction agricultural animals with using of nano-
materials [1, 2]. The stabilization of media for cultivation
in vitro gamets and embryos agricultural animals, neces-
sary for providing their high vitality and reduce damage.

Q t the moment in Ukraine develop nanobiotechnol-
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Receiving in vitro parthenogenetic embryos agricultural
animals is one of the methods for optimization elements
using the ultrafine silica for improving embryotechnology.
Parthenogenetic activation of in vitro matured porcine
oocytes use as test-system their biological vitality [4].

The aim of research was determination of nanomaterial
sort and it's optimal concentration for improving conditions
of cultivation parthenogenetic porcine embryos in vitro.

Materials and Methods

In the researches was using ultrafine silica (Kalush,
Ukraine) that its surface was preliminary heated during
2 hours at 200° C (UFS t°C200) or 400°C (UFS t°C400)
(0.0. Chuiko Institute of surface chemistry, NAS of
Ukraine) before experiment. The produce of partheno-
genetic porcine embryos were based on the procedures
reported in our patens [3]. Ovaries were collected from
prepubertal gilts at a slaughterhouse and stored at
30-33°C during transportation. Oocyte-cumulus com-
plexes cultivated in vitro in medium TC 199 with the
addition of 20% estrus serum of cows and 3-5x10°
granulosa cells/ml (granulosa cells obtained from follicles
with a diameter of 3-4 mm without atretical changes
and morphologically normal oocytes). Oocyte-cumulus
complexes of pigs were incubated for 45 h at 38,8°C in
an atmosphere of 4% CO, in air. For parthenogenetic
activation oocytes were exposed in PBS with 7% ethanol
(v/v) from 7 min. After leading parthenogenetic activa-
tion of oocytes were divided on 4 groups for contest UFS
in media for cultivation NCSU-23: | group - media for
cultivation embryos without UFS (control); Il group — with
0,1 % UFS S t°C200 or UFS t°C400; 11l group - with 0,1
9% UFS t°C200 or UFS t°C400; IV group - with 0,001 %
UFS t°C200 or UFS t°C400. Oocytes and embryos were
counted after fixing and staining under the lightness
microscope “Jenaval’. For data on differences between
groups were evaluated by criteria c2.

Reach results

According with getting results researching influence of
UFS t°C200 on level of formation parthenogenetic embry-
os shows that adding to media for cultivation in vitro
parthenogenetic activated porcine oocytes UFS t°C200 in
concentration 0,001% positively influence cleavage rate
(60%), that on 6,0%-20,0% more than other test groups
(tabl 1).

At compare quantity parthenogenetic embryos, that
stopped their development in two- or four-cell stage,
it's observe that facts increase in group where embryos
cultivations with presents UFS t°C200 in concentration
0,1%. However, for developmental rate to 5-16 cell stage,
in this group observed significantly lower (15,6%) thanin |
(p<0,05) and IV (p<0,05) groups. Moreover, using 0,001%
UFS t°C200 for cultivation porcine activated oocytes in
vitro, provided increase not only cleavage rate, but and
those, that overcome the developmental block on 2-4
cell stage in vitro compare with other concentrations UFS
t°C200 (fig. 1). So adding 0,001% UFS for cultural media
increase quantity of parthenogenetic embryos, that over-
come a developmental block on 24,1% then with using
0,01 % UFS t°C200 (p<0,05).

Parthenogenetic porcine embryos
on the different stages of development

* &
.

e

Table 1

Effect of UFS t°C200 on development parthenogenetic activated of porcine oocytes in vitro

Number Number of oocytes developed to
Number of embryos,
Group of oocytes n (%)
treated, n 2-4-cell stage, n (%) 5-16-cell stage, n (%)
[ 55 33%(60,0%6,60) 11°(20,0%5,39) 22¢(40,0%6,60)
1 58 272 (46,6%6,55) 18" (31,0%6,07) 94 (15,6+4,75)
I 52 282(53,96,91) 15> (28,9+6,28) 13% (25,0%6,00)
IV 53 35%(66,0%6,51) 9 (16,9%5,16) 26 (49,1*6,87)

c:d, d:e - p<0,05
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Table 2

Effects of UFS t°C400 on development parthenogenetic activated of porcine oocytes in vitro

Number of Number of oocytes developed to
Number of embryos,
Group | oocytes treated, o
n n (%) 2-4-cell stage, n (%) 5-16-cell stage, n (%)

| 57 33%(57,9%6,54) 15" (26,3%5,83) 18¢(31,6%6,16)

11 56 25% (44,6%6,64) 21°(37,5%6,47) 44(7,1£3,43)

I 56 31°(55,4+6,6) 14 (25,0%5,79) 17<¢ (30,4%6,15)

\Y 55 32%(58,26,65) 11°(20,0%5,39) 21 (38,246,55)
c:d, d:e-p<0,05

The analysis results of research with influence of dif-
ferent concentration of UFS t°C400 to formation par-
thenogenetic porcine embryos in vitro has shown, that
adding nanomaterials for cultural media, is not influence
on cleavage rate in test groups, that was from 44,6%
to 58,2% (tabl 2). Comparison of embryos development
in cultural media with different concentration of UFS
t°C400 is shown about more effective influence the con-
centration 0,001 % this nanomaterial for formation of
parthenogenetic embryos. So, the percentage of oocytes
that developed to or beyond the development block at
an early stage was 38,2%, that for 31,1% more them in Il
group (p<0,05).

General, analysis get in the results of experiment
was shown, that the most effective of UFS
t°C200, because its promote increase of gen-
eral percentage has formed parthenogenetic
embryos, and those that overcome block of
division in vitro for 7,8% and 10,9% compare
with control, respectively.

Conclusions

The present study showed that using ultra-
fine silica for optimization cultural media
provide to higher general numbers formed in
vitro parthenogenetic embryos and embryos,
which developed to more later before implan- %
tation of development. Such way improving
methods by reproductive biothenology is
perspective.
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