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In Vitro Production of Embryo and Cryopreservation as the Assistant Technology of

Producing Quality Beef Cattle
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Abstract: The objective of this study was to observe the techniques of in vitro embryo production
and cryopreservation at the laboratory level as the assistant technology of producing quality beef
cattle. A total of 124 embryos with at least 4 cells which developed from 342 cumulus oocyte
complexes (COCs) were divided into 3 groups; group 1; non-vitrification (control), group 2,
microdroplets vitrification (MDV), and group 3; solid surface vitrification (SSV). The results showed
that the proportion of fertilization oocytes was 52.9% (181/342). The proportion of embryos with at
least 4 cells was 36.3% (124/342). The vitrified embryos in MDV and SSV groups can not to develop
into morula and blastocyst stage. The proportion of blastocyst (4.9%; 2/40) in control group was not
different among groups (P>0.05), while proportion of morula (26.8%; 11/40) was significantly higher
than those of both vitrified groups (P<0.05). The embryo quality in MDV group was classified at score
3 (10.0%) and score 4 (50.0%), as well as in SSV group was classified at score 3 (2.3%) and score 4
(39.5%) which not different between vitrified groups (P>0.05). In conclusion, the results showed that
in vitro embryo production in our laboratory can produce embryos at 4-16 cells and a few of

blastocysts. However, the vitrified embryos cannot develop into other stages.
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Table 1 Developmental competence of vitrified-warmed = 4 cells bovine embryos

Groups 2 4 cells

(% mean+SD)

8-16 cells

(% mean4SD)

Morula Blastocyst

(% meanSD) (% meanSD)

Non-vitrification 41 (100.0+0.0) 29 (66.3+35.0) 11 (20.1+16.8)° 2 (5.0+10.0)
MDV 40 (100.0+0.0) 20 (50.7+40.9) 0 (0.0+0.0)° 0 (0.0+£0.0)
SSV 43 (100.0+0.0) 22 (45.2+31.9) 0 (0.0+0.0)° 0 (0.0+£0.0)

Note: Values with different letters within a column denote significant difference (P<0.05).

microdroplets vitrification (MDV), and solid surface vitrification (SSV)
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Non-vitrification

Figure 1 Developmental competence of embryos, (A); >

SSV

4 cells, (B); blastocyst (arrow) in non-

vitrification group (100X), (C); pre-vitrification, (D); post-vitrification embryos in MDV group (40X), (E);

pre-vitrification, and (F); post-vitrification embryos in SSV group (40X)

a aa v Y ax o o
Insiiaduaigdslulasasediannudigaund
o ! Y a < I 4
Aaun1ndnegluseduazuuu 3 Anduiovas
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< a aa v Y ada o o 1 LY
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i o Y [ Y a & v
gouniiaunminegluseiuazuuu 3 Anluiosas
1.6+3.1 wagssauninunminegluszaunziuy
4 Aovdusesay 30.6+44.2 Falaifinuunne1aiu

N9@nm (P>0.05) (Table 2)
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Inuan1sAneInUIdndiuvedleleledi
lesunisufauduazarunsawtaiaimundudiigou
Andudosas 52.9 Fadudndiufiiuesmilivadle

Tolwsivianun winnindudadiuiligannindle

Wisuifieufunsinudue Tae Ezoe et al. (2015)
Tasre9rudigouiiiinisulsfinduiosay
74.9+1.6 LUUABIAUTIB9IUVBY Ishii et al. (2018)
FuansdosazvosfoauiiinIsuusiawingu 63.8+4.2
aghdlsfmudadisuiuussenudonialndifes
fu &1 Aono et al. (2013) Fseaudesazvessa
doufifinsuussamiafy 50.7+5.1 Tuvausfl Faizah
et al. (2016) lasnenudevazvedelolediilasunis
Ufanusuinfu 42.9 wenanilumsfnunilliseny
navesfsauTiannsaiaunluilusseussesiaus
4 wadtuluAndudesar 36.3 Wowseuieuiu
Arsdnwrinaunfianlndidssfusiesuees
Faheem et al. (2014) lasne91usiooussey 4 waa
AnduSouay 25.7+6.5 luraedi Canon-Beltran et
al. (2021) s1eaufdeuszuziug 8 waduuluan

Wudesaz 60.0
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Bo and

Mopletoft

(2013)

Non-

vitrification

MVD

SSV

Figure 2 Evaluation of vitrified-warmed embryos quality, (A); quality score 1, (B); quality score 2, (O);
quality score 3, and (D); quality score 4 (Bo and Mapletoft, 2013), (E) and (F); embryos quality score 1, (G)
and (H); embryos quality score 2 in non-vitrification group, (1) and (K); pre-vitrification embryos quality
score 3, (J) and (L); post-vitrification embryos quality score 3 in MDV group, (M) and (O); pre-vitrification
embryos quality score 4, and (N) and (P); post-vitrification embryos quality score 4 in SSV group, 40X

Table 2 Classification of vitrified-warmed embryos quality

Groups Vitrified-warmed Embryos quality score (% mean+SD)
(numbers) embryos = 4 cells

(% mean+SD)

Lost Remaining Score 1 Score 2 Score 3 Score 4
Non-vitrification - - 23 11 5 0
(41) (58.3+18.7)"  (24.0£19.3"  (11.4+9.5) (0.0£0.0)
MDV 16 24 0 0 a4 20
(40) (50.0+57.7)  (50.0¢47.9)  (0.00.0°  (0.0+0.0°  (59+11.8) (44.1x518)
SSV 25 18 0 0 1 17
(43) (67.9+47.2)  (32.1x42.4) (0.0+0.0)° (0.0+0.0) (1.6+3.1)  (30.6+44.2)

Note: Values with different letters within a column denote significant difference (P< 0.05).

microdroplets vitrification (MDV), and solid surface vitrification (SSV)
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