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ABSTRACT

The in vitro production of porcine embryos was essential to increase of blastocyst development rate and select of
high quality blastocyst in early stage. There were a lot of reports about in vitro porcine embryo development, but
there was no report about the selection of high quality embryos. Therefore, in this study, we investigated the effect
of vitamin K, (vit K;) on the development and survival rate of porcine in vitro fertilized embryos. When vit K; was
treated for 24 hr at day 1 in vitro culture, blastocyst development rate in the control group (35.5 = 3.2%) was
significantly lower compared to 1.0 uM, 3.0 pM, or 6.0 pM groups (14.5 = 4.3, 0.0, or 0.0%; p<0.05). The survival
rates of blastocysts at day 8 in 1.0 uM, 3.0 uM or 6.0 uM of vit K; treated groups (22.2 £ 2.9, 0.0 or 0.0%) were
significantly lower than that of the control group (31.8 £ 2.6%; p<0.05). We were added at 1.0 pM, 3.0 uM or 6.0
uM vit K, for different durations of time at day 1 in vitro culture. The development rate and survival rate in the
group of 1.0 uM vit K; for 6 hr was 26.5 = 2.9% and 47.2 + 2.8%, respectively, which were differed significantly
in the group of 12 hr (p<0.05). In the group of 3.0 uM vit K, the blastocyst development in control group was 36.4
+ 3.1% but, the survival rate 41.7 £ 3.2% in the group of 3.0 hr was significantly higher than that of the control
group (p<0.05). In the group of 6.0 uM vit K,, the control group’s the blastocyst development was 32.0 + 2.8% and
the 0.5 hr supplement group’s survival rates was 42.9 £ 1.8% higher than other groups. We added vit K, at day 1,
day 2, day 4 and day 6 of in vitro culture, on the based the results of supplemented concentration and duration. In
the group of 1.0 pM 6.0 hr addition, the blastocyst development rate of day 4 and the survival rate of day 2 were
the highest in each group. In the groups of 3.0 uM 3.0 hr addition or 6.0 uM 0.5 hr addition, the blastocyst
development (59.5 + 4.1% and 50.0 £ 3.6%) and survival rates (72.7 = 5.4% and 79.2 + 4.0%) on day 4 were
significantly higher than that of control and other experiment groups (p<0.05). Meanwhile, the number of cells in
blastocysts that produced by vit K; supplementation was 53.4 £ 5.8, 49.4 + 3.8 and 51.5 £ 4.5 respectively, which
were significantly higher than that of 40.2 + 2.3 in the control group (p<0.05). There was no difference of the number
of apoptotic cells between control and experiment groups. In addition, gene expression of survival blastocyst, the Bax
mRNA expression was similar between the control and the experiment groups. However, Bcl-xL mRNA expression’s
in the group of 6.0 uM 0.5 hr on day 4 was highest among control and experiment groups (p<0.05). In this study
suggested that the control of concentration, duration and time was effective on the survival and cell number of porcine
blastocyst derived from in vitro. We are not know what the exact reasons of the effect of vit K; on embryo
development and need to fur ther study. However, vit K; might be using the selection of high quality porcine
blastocyst.
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ng/ml B-mercaptoethanol®] ¥f¥ NCSU-23 £ A9 A&
& IVM 1T golellA] B7pH 02 22417 Ft wj kst 24

A9 Aes st

=

3 A2 8
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6. TUNEL(Terminal Deoxynucleotidyl Transferase dUTP Nick End
Labeling) Assay

TUNEL assay kit= In Situ Cell Death Detection Kit, Fluo-
rescent(Roche, Germany) 13} 2¥H& A}&31 o, &3t
1:99] v]&2 3|43kt MlNEEE 0.1% polyvinypyrrolidone
(PVA, Sigma, P-0930)¢] 7} PBS(PVA-PBS) § 0 & 33]
A A3t & 4% paraformaldehyde(Sigma, P-6148)7} % 7} PBS
Sl JAAAIA 4TAA 1A XA 249 wivtEE
PVA-PBS £ 22 33] M#35}e] 0.1% Triton X-100(Sigma,
T-8787)°] 71 PBS &l thA] IAIAA 4Tl A 3023
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TUNEL assay kitE <3e+ &9 3AAA 38.5TC, 5% CO;
Hj k7)ol A 1A 7F w9k 3 PVA-PBS £ 02 33] A%l
o}, I ¥ 2-(4-Amidinophenyl)-6-indolecarbamidine dihydro-
chloride(DAPI, Sigma, F-6057)7} 3718 10 ul mounting £
o2 YAHE w2 E 3 Fu|7(Olympus, Japan) o2 Hl| 7E
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Dynabeads mRNA direct kit(DYNAL: Invitrogen, Carsbad,
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(San Diego, CA, USA)Z ©]-&343., SYBR Green(Applied
Biosystems, Foster city, CA, USA)ol &3 ¢cDNA 2 pl<}
primerE H7}8te] HE o] 20 ul7k HEE ATk RT-PCR
SE 2L e g2 202 Ytk WA 95T
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Effect of the concentrations of vitamin K; on the development and survival rate of porcine embryos

Concentrations of

No. (%) of developed embryos to

Survival rate of

. of
vitamin K; (uM) No. of embryos

>2 cell

Blastocyst blastocyst (%)

Control 124 108(87.1 + 2.5)° 44(35.5 + 3.2)° 31.8 + 2.6°
1.0 124 92(74.2 + 3.8)™ 18(14.5 + 4.3)° 222 + 2.9
3.0 124 72(58.1 + 4.2)° 0(0.0) 0.0
6.0 124 30(24.2 + 2.5) 0(0.0) 0.0

*7¢ Different superscripts within the same column indicate significant difference(p<0.05).

Table 2. Effect of concentrations and treatment durations of vitamin K; on the development and survival rate of porcine embryos

Concentration of Durations No. (%) of developed embryos to Survival rate of
vitamin K, (uM) (hr) No- of embryos 22 cell Blastocyst blastocyst (%)
Control 135 109(80.7 + 2.5)° 32(23.7 + 2.8)° 438 + 2.1°
1.0 6.0 136 106(77.9 + 3.8)°  36(26.5 = 2.9)° 472 + 2.8
12.0 136 83(61.0 + 2.4)" 5(3.7 + 1.2 20.0 + 1.3°
Control 132 112(84.8 + 2.1)°  48(36.4 + 3.1)° 37.5 + 2.4
3.0 3.0 132 112(84.8 + 3.6)° 36(27.3 + 2.8)° 417 + 32°
6.0 132 68(51.5 + 3.8)° 8( 6.1 + 2.0)° 0.0
Control 120 94(78.3 + 3.0°  30(32.0 = 2.8)° 40.0 + 2.8
6.0 0.5 120 76(63.3 + 2.9)° 14(11.7 + 1.5 429 + 1.8
1.0 120 46(38.3 + 3.3)° 4( 33 + 0.7) 0.0

*7¢ Different superscripts within the same column in each group indicate significant difference(p<0.05).
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A, viRbE o] A E AME FE F4 ¢ Bax mRNA &
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U AlZE AFE A 5422 Bel-xL mRNA 22 2E A7
o] izl vl F3A E=UATHp<0.05).
o =
b C
C b
b C
a a
b
b b
a

control day 1 | day 2 | day 4 | day 6 |control day 1| day 2 | day 4 | day 6 |control day 1 | day 2 | day 4 | day 6

hr| 60 | 60 | 60 | 60 | 60 | 30 | 30
uM | 10 | 10 | 10 | 1.0 | 1.0 | 30 | 30

3.0 3.0 3.0 0.5 0.5 0.5 0.5 0.5
3.0 30 3.0 6.0 6.0 6.0 6.0 6.0

Fig. 1. Effect of concentrations, treatment duration and developmental stages of vitamin K1 on the development(ll) and survival rate([])
of porcine embryos. #° Different superscripts within the same column in each group indicate significant difference(p<0.05).
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Table 3. Total and apoptotic cell number of porcine blastocyst embryos developed in three different vitamin K; experiment groups

Concentration of Durations Treated developmental = No. of examined TUNEL assay
vitamin K; (uM) (hr) stage (day) blastocyst DAPIV TUNEL?
Control - - 15 40.2 + 2.3° 42 + 1.2
1.0 6.0 2 14 534 £ 5.8° 3.7 + 2.1
3.0 3.0 4 14 494 + 3.8 32 £ 09
6.0 0.5 4 12 51.5 + 4.5° 35+ 1.5

Y Nuclei in blastocyst can be observed by DAPI staining.
? Apoptotic cells were labeled by the TUNEL staining.

*7¢ Different superscripts within the same column indicate significant difference(p<0.05).
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A "LD]-(Khurana and Niemann, 2000). 71 °]fZ+= 53|

29 e, nAS dExET & Aoy tjEo] HEF A5
FHkE R Este] B e A 2] A< (Motli and Fulka, 1974)

2 A9 =4 Al B2 3 Y(Abeydeera and Day, 1997), A £
W A= 4 Al E7]o A We XA 2 G X](Camous et al.,
1984; Heyman et al., 1987) 5 viutE 2 o] W] Qlojx )
olet AW A B e] zte] wiFelg dtrk(Kitagawa er al.,

2004).
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vit K; & ©
dukz o 7 olA e X
A o] &= doH, vit K Ko Al
AL QIR &F-g-ate] FAEE AL
GAZIAY, ME F715 ZAANA T TIHWu et al., 1993;
1998, Cole et al, 1999)E YE 7%= 3},

mmE,

Bouchard et al.,

vit Ko AlZ U 24 Abne) Abgl 58S gl Az £
glo} F715 JAAA GAEE AFE(Ross et al., 1985; Gant

et al., 1988; Bouchard et al., 1998)A7]1= & FLAZE &
A ok gubgo g vit KE A EANMNE IFEE(50~100
puM)l A 48A1ZF B= 72A17F A2 SHH 90% ©]3e] A E7F
AP EEA B, A EE(15~20 uM)E 24217 2 2] ahd ohal 8
2ol g MEE 50% o]/d &SI ghth(Akiyoshi er
al., 2009). & QAFAANE HA] Fx T F T A2 v
ol oA vit Kio &35 AEIUY ZHIH(Table 13} Table

2), LEFEEG~6 pM)ol M AAZH24A17hH e A ele 2347} 8l
QAT M Tt 2EFE B #F2 A AIZH1.0 pM

14 6A17F, 3.0 pMAI A= 3A17E 6.0 Mol A 0.541 702 1]
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Fig. 2. Relative expression of Bcl-xL and Bax in porcine blastocysts
derived from control (A), 1.0 uM vitamin K1 for 6.0 hr
at day 2 (B), 3.0 uM vitamin K1 for 3.0 hr at day 4 (C),
and 6.0 yM vitamin K1 for 0.5 hr at day 4 (D) groups.
3~ Different superscripts within the same column in each
group indicate significant difference(p<0.05).
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