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Feeding of Rice Whole Crop Silage for Lactating Dairy Cow
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Evaluation of the technology to nurse calves of Japanese cattle developed from fertilized embryos
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Effect of enterotoxigenic Escherichia coli vaccine on innate immune function

of bovine mammary gland infused with lipopolysaccharide

K. Morimoto P, N. Kanda ¥, S. Shinde ¥, N. lIsobe ?

Journal of Dairy Science, 95, 5067-5074, 2012
ABSTRACT

The effects of using an enterotoxigenic Escherichiia coli vaccine on innate immune responses fol lowing intramammary infusion
of lipopolysaccharide (LPS) were investigated in midlactation Holstein-Friesian cows. Seven out of 14 cows were inoculated
with E. coli vaccine. Three weeks later, 100 p g of LPS dissolved in 10 mL of saline was infused into 1 quarter of all cows.
Milk was collected every hour from infusion to 12 h after infusion, and twice daily (at 0900 and 1600 h) for 4 d. Blood
samples were collected 0, 4, 8, 24, 48, 72, and 96 h after infusion. Rectal temperatures and milk yields were measured.
The somatic cell count (SCC), lingual antimicrobial peptide concentration, lactoperoxidase (LPO) activity, and lactoferrin
(LF) concentration in milk, and haptoglobin concentration in serum were determined. The mean rectal temperature in vaccinated
cows was higher than in control cows at 10 h. The mean milk yield was decreased significantly in the infused quarter of
control cows at 24 h compared with pretreatment, but not in vaccinated cows. The mean SCC in milk from vaccinated cows at
12 and 55 h was significantly lower than that of control cows. The lingual antimicrobial peptide and LF concentrations
were significantly lower at 8 h and 55 h, respectively, in vaccinated cows than in control cows. The mean antibody titer
in the serum against the vaccine at the time of LPS infusion into vaccinated cows was significantly higher than in control
cows. These antibody titers were positively correlated with the peak concentrations of LPO and LF in milk fol lowing challenge;
therefore,cows with a high antibody titer were accompanied by high LPO activity and LF concentration in milk. These results
suggest that vaccination suppresses the innate immune reaction after intramammary LPS infusion; however, the elevated
antibody titer was unlikely to be responsible for the modification of the innate immune reaction.
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Effects of estradiol benzoate (EB) administration
on transvaginal ovum pick up-in vitro fertilization results
1 1 1 1 1 1
2 2 3 1 4
30 43-48 (2015)
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Comparison of Two Biopsy Methods in Bovine Embroys

Yasuhiro Ogata’? Takemasa Hidaka? Tadami Matzushige?  Teruo Maeda?
Journal of Advances in Biology & Biotechonology 2(1) 16-23 (2015)
ABSTRACT

In this study, the accuracy of sex identification, the viability of biopsied embryos, and the pregnancy rate after biopsied
embryo transfer were compared in bovine embryos biopsied by two methods (cutting and pipetting). The cells were more
efficiently col lected by the pipetting method (2.4+ 2.0 cells), and the success rate of sex identificationwas 94.8%. Moreover,
the survival, and pregnancy rates of embryo biopsied by pipetting method were 91.7 and 68.0%, respectively, and were
numerically higher than those seen in the cutting group (84.4 and 56.5%). From these results, the pipetting method appears
to be a simple cell collection method of bovine embryos for sex identification, and assures greater safety of the biopsy
process and better embryonic development after biopsy.
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Prediction of genomic breeding values for meat color defined
by myoglobin content in longissimus muscle of Japanese Black cattle
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Effective embryo production from Holstein cows

treated with gonadotropin-releasing hormone during early lactation

Yasuhiro Ogata’? Guang-MinYu? Takemasa Hidaka? Tadami Matzushige? Teruo Maeda?

THERIOGENOLOGY(86)6 1421-1426 (2016)
ABSTRACT

The low efficiency of embryo production in Holstein cows during early lactation presents many challenges for animal
production. To improve its efficiency, the outcomes of single GnRH injections 48 hours before each of three cycles of ovum
pick up (OPU; weeks 2, 4, and 6) were compared with three cycles of unstimulated OPU (controls; weeks 1, 3, and 5) in 35
Holstein cows during 6 weeks of early lactation (40-80 days postpartum). More total follicle numbers (19.5 vs. 16.0; P <
0.05) but fewer dominant follicles (0.5 vs. 1.4; P < 0.01) were observed by ultrasound, and more cumulus-oocyte complexes
were collected in a single OPU in the treatment cycles compared with controls (15.3 vs. 11.5; P < 0.05). The numbers of
morphologically “ good” cumulus-oocyte complexes graded A and B in the stimulated OPUs were significantly greater than
in controls (2.8 vs. 1.7 and 5.8 vs. 4.2, respectively; P < 0.05). Significantly, more oocytes stained positively with
brilliant cresyl blue after GnRH treatment compared with the control cycles (13.7 vs. 9.6; P < 0.05). After in vitro
fertilization, embryos in the treatment cycles had improved development (P < 0.01) during each developmental stage compared
wi'th the controls (9.0 vs. 6.2 two-cell embryos; 4.7 vs. 3.0 four-cell embryos; 3.3 vs. 2.0morulae; and 3.0 vs. 1.7 blastocysts,
respectively). Moreover, there was no significant difference in pregnancy rate of the recipient cows after embryo transfer
(57.1% vs. 42.1%; P > 0.05) no matter if the embryos came from the GnRH-treated cycles or not. Thus, GnRH-stimulated OPUs
improved the efficiency of embryo production in Holstein cows during early lactation. This novel method for in vitro embryo
production should benefit the dairy industry.
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Estradiol benzoate treatment before ovum pick-up increases
the number of good quality oocytes retrieved and improves

the production of transferable embryos in Japanese Black cattle

T Hidaka? Y Fukumoto? Y Yamamoto? Y Ogata? T Horiuchi?
Veterinary and Animal Science(5) 1 6 (2018)
ABSTRACT

The aim of this study was to evaluate the efficacy of treatment with estradiol benzoate (EB) at luteal phase prior to
the ovum pick-up (OPU) during in vitro production of transferable embryos in Japanese Black cattle. A total of 15 cows were
used as oocyte donors for OPU. Of those, four donors were randomly allocated (three times) into each of two treatment groups
as a crossover study, and OPU session was carried out six times per one donor. Another eleven donors were used in a paired
difference test by one crossover trial. Donors in the control group received no hormonal treatment; whereas, donors in the
EB group received 1 mg of EB as a single injection. First, we observed dynamics of ovarian follicles and emergence of follicular
wave after EB injection using transrectal ultrasonography. The number and proportion of medium-sized follicles with 4 to
6mm in diameter increased gradually and achieved a peak at 72 and 96 hours after EB injection. The OPU was performed 88
hours after EB injection. The EB-treated donors had a higher proportion of follicles with 4 to 6mm in diameters at the time
of OPU. The stimulation with EB significantly increased the numbers of follicles aspirated, and the good quality
cumulus-oocyte complexes per OPU. Furthermore, in the EB group, the percentage of transferable blastocysts was significantly
greater than that in the control group (P<0.05). In conclusion, a single EB injection before OPU increases the number of
medium-sized follicles and can produce more transferable embryos.
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Variations in bovine embryo production between individual donors
for OPU-IVF are closely related to glutathione concentrations

in oocytes during in vitro maturation

T Hidaka? Y Fukumoto? S Yamamoto? Y Ogata? T Horiuchi?
THERIOGENOLOGY(113) 176 182 (2018)
ABSTRACT

Variations in embryo production between individual oocyte donors represent a serious problem in cattle production, when
implementing ovum-pick up (OPU) and in vitro maturation (IW) of oocytes. However, the precise cause of this problem is
unknown. Here, we aimed to investigate the relationship between the glutathione (GSH) concentration in IV oocytes and embryo
development to explore a potential cause of the variations between individual donors. First, we found a high positive
correlation (r=0.80) between the GSH concentration in IW oocytes and the blastocyst development rate of oocytes col lected
in the same OPU session for each donor (N=11). Second, we selected two donors with significantly different blastocyst
development rates. In samples from these donors, we examined the dynamics of oocytes GSH concentrations, and the gene
expression of the glutathione synthetase (GSS) and glutathione peroxidase (GPX) genes in cumulus-oocyte complexes (COCs)
during IW. At 0 and 24 h after IW, oocytes from the donor with the highest blastocyst development rate (high donor) exhibited
significantly higher oocyte GSH concentrations than oocytes from the donor with the lowest blastocyst development rate (low
donor, P<0.05). At 4 and 9h after IW, GSH concentrations gradual ly decreased in oocytes from both donors. The GSS expression
levels at 0, 4, and 9h after IW were significantly higher in COCs from the high donor than in COCs from the low donor (P<0.05).
The expression levels of GPX, a marker of oxidative stress, at 4 and 9h after IW were significantly higher in COCs from
the low donor than in COCs from the high donor. Finally, adding cysteine into the IW medium of oocytes collected in the
same OPU session from the low donor significantly increased oocytes GSH concentrations and blastocyst development rates
(P<0.05). In conclusion, we showed that oocyte GSH concentrations were related to the differences in embryo development
between individual donors. Our results suggested that increasing the GSH concentration in IW oocytes could reduce the
individual differences in embryo production between donors.
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