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ABSTRACT

Oxygen consumption is a useful parameter for evaluating mammalian embryo quality, since individual bovine
embryos was noninvasively quantified by scanning electrochemical microscopy (SECM). Recently, several approaches
have been used to measure the oxygen consumption rates of individual embryos, but relationship between oxygen
consumption and pregnancy rates of Hanwoo following embryo transfer has not yet been reported. In this study, we
measured to investigate the correlation between oxygen consumption rate and pregnancy rates of Hanwoo embryo using
a SECM. In addition to, the expression of pluripotent gene and anti-oxidant enzyme was determined using real-time
PCR by extracting RNA according to the oxygen consumption of in vivo embryo. First, we found that the oxygen
consumption significantly increased in blastocyst-stage embryos (blastocyst) compared to early blastocyst stage embryos,
indicating that oxygen consumption reflects the embryo quality (Grade I). Oxygen consumption of blastocyst was
measured using a SECM and total cell number of in vitro blastocyst was enumerated by counting cells stained by
propidium iodide. The oxygen consumption or GI blastocysts were significantly higher than those of GII blastocysts
(102 x 10%/mols™" versus 6.4 x 10"*/mols™", p<0.05). Total cell numbers of in vitro blastocysts were 74.8, 90.7 and 110.2

in the oxygen consumption of below 10.0, 10.0~12.0 and over 12.0~10"*/mols™!

, respectively. Pregnant rate in
recipient cow was 0, 60 and 80% in the transplantation of embryo with the oxygen consumption of below 10.0, 10.0~
12.0 and over 12.0 x 10"*/mols ', respectively. GPX1 and SOD1 were significantly increased in over —10.0 group
than below 10.0 groups but in catalase gene, there was no significant difference. On the other hand, In OCT-4 and
Sox2, pluripotent gene, there was a significant difference (p<0.05) between the below-10.0 (0.98 + 0.1) and over 10.0
(1.79 £ 0.2). In conclusion, these results suggest that measurement of oxygen consumption maybe help increase the
pregnant rate of Hanwoo embryos.

(Key words : oxygen consumption, Korean cattle, pregnancy, pluripotent gene, anti-oxidant enzyme)
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A.l and embryo collection in Hanwoo.
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Table. 3. Relationship of oxygen consumption and total cell number
of in vitro produced bovine embryos. Data are repre-
sented as mean * S.D(n=3-4)

Embryo No. of Oxygeg Total cell
stage embryos consumption number
(10"/mols ™)
9 Below 10.0 74.8 + 9.5°
Blastocyst 3 10.0~12.0 90.7 £ 31.6™
5 Over 120 1102 + 15.2°

Oxygen

No. of embryos .
consumption rate

Quality of embryos

examined (F x 10" mol s
Early Grade 1 15 8.2 + 2.8
blastocyst  Grade II 4 72 + 2.5°
Grade 1 24 102 + 1.6°
Blastocyst
Grade 1I 3 6.4 + 0.6°

Fig. 1. Analysis of total cell number using propidium iodide (PI)
staining. Scale bars = 400 pym.

* Different super scripts indicate significant difference (p<
0.05).
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Table. 4. Pregnant rates according to oxygen consumption (high
versus medium versus low) of bovine in vivo-produced

embryos.
Oxygen consumption category No. of
(F x 10"/mols™") Recipient ~ Pregnant (%)
Low (Below 10.0) 5 0( 0.0)
Medium (10.0~12.0) 10 6(60.0)
High (Over 12.0) 10 8(80.0)

* Values for oxygen consumption rate are presented as mean
+ S.D (n=3~4). Values with different superscripts within the
same column are significantly different (p<0.05).
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