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985,983 bovine embryos were transferred throughout in the world on 2013,
and 411,198 (41.7%) in vitro fertilized embryos were transferred.
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Resions
IVP

embryos
Transfer of IVP embryos

Fresh Frozen (%)

Africa 5,012 3,101 1,562 (33.5) 4,663 ( 1.1)

N. America 114,393 55,912 13,121 (19.0) 69,033 (16.8)

S. America 376,459 289,903 15,025( 4.9) 304,928 (74.3)

Asia 30,067 8,571 6,422 (42.8) 14,993 ( 3.7)

Europa 14,772 9,281 2,833(22.4) 12,114 ( 3.0)

Oceania 5,925 2,426 3,041 (55.6) 5,467 ( 1.3)

total 546,628 369,194 42,004(10.2) 411,198 (100)
Embryo Transfer Newsletter (IETS), Vol28, No4: 14 26 (2014).

Transfers of Bovine IVP embryos in 2013
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Conception rates of IVP embryo in Japan IVM IVF IVC method
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Ovum pick-up 
(OPU)

Blastocyst

199 with 5% CS

CR1aa with 5% CS

BO with heparin &
hypotaurine
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Comparison of embryo production between
MOET and OPU IVF

Embryo
production
System

No. of
OPU/MOET
sessions

No. of
follicles/CL

No. of collected
oocytes/ova

No. of
produced
blastocysts

OPU IVF 60 43.4 16.4 36.7 18.3 11.8 7.6a

MOET 36 14.8 9.8 9.3 8.5 6.4 6.3b

Values (means SD) within the same column with different superscripts differ (P < 0.01).

Data from more than 10 days OPU interval were collected.

Imai et al, J Reprod Dev 56(Suppl): S19 29, 2006

Distribution of embryo production between
MOET and OPU IVF

0

2

4

6

8

10

12

14

16 OPU IVF

MOET

Number of produced viable embryos per donor per session

N
um

be
ro

sf
he

ad

Imai et al, J Reprod Dev 56(Suppl): S19 29, 2006

Embryo production by OPU IVF
in various donors

Donors
No. OPU
sessions
(intervals)

No.
follicles

No.
oocytes
collected

No.
blastocysts
produced

%
blastocyst

Dry cows 60 (>10) 43.4 36.7 11.8 41.6
Pregnant cows 16 (7) 43.1 39.3 12.3 40.7

Reproductive
disorder 17 (>10) 36.2 30.0 7.8 29.3

9 months
Calves 9 28 (7) 29.8 22.4 5.0 26.0

6 months
Calves 6 2 (7) 45.0 32.5 5.0 19.5

FGT treatment 8 (11) 29.3 19.0 12.8 68.1

SOV treatment 8 (>10) 45.6 25.5 13.9 57.2

Summary: embryo production by OPU IVF

The efficiency of embryo production by OPU IVF

OPU IVF is more efficient embryo production system
than MOET.
There is no difference in the reproductive status, if
ovaries have enough number of follicles.

Small follicle < large follicle =/< in vivo matured

By improving the donor treatments, we were able to
produce more than 13 blastocysts per donor cow per
session by IVF of OPU derived in vivo mature oocytes.

However, there are some problems for embryo quality of
blastocysts derived from x sorted semen.
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Individual culture in IVF embryo

WOW dish 35mm culture dish
well : 7mm in diameter at the center of dish
25 microwells (280 m in diameter and 160 m in depth,
taper=7 35 7 25
280 160 =7

Culture 125 l of medium, 25 embryos
5%O2, 5%CO2, 90%N2 and saturated humidity125

25 5 O 2 5 CO 2 90 N 2
Sugimura et al, Biol Reprod, 2010

Monitoring of embryo development by
time lapse cinematography

Real time culture cell monitoring system (Astec, Fukuoka, Japan)

TLC It take photos every 15min, then take 673
photos until finish the culture for 7 days

Five prognostic factors for embryo quality

PF1: Timing at 1st
cell cycle

PF2: Number of
blastomeres
after 1st cell
cycle

PF3: Existence of

fragments
PF4: Number of

blastomeres
at lag phase

PF5: Oxygen
consumption
of blastocyst

Sugimura et al, PLoS ONE (2012)

PF1
PF2 1
PF3
PF4
PF5

Kinetics of embryo development affect
the normality of chromosomes

Sugimura et al, PLoS ONE, 2012

27 hpi

27 hpi
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Conception rates in IVF embryos selected
by prognostic factors

Combinations No. of
transferred

No. of
conceptions % of conception

Conventional
method 52 21 40.4

PF1 and PF2 27 18 66.7*

PF1, PF2, and PF3 24 17 70.8*

PF1, PF2, PF3,
and PF4 22 16 72.7*

PF1, PF2, PF3,
PF4, and PF5 19 15 78.9**

Compared with conventional method: * p<0.05, ** p<0.01

The birth weight was 29.2 3.3 kg that was close to that derived from AI embryos (28.7 4.2 kg)
and we observed no neonatal overgrowth or death. Sugimura et al, PLoS ONE (2012)

Summary: Selection of embryos

1st cell cycle

Less than 27 hpi
Two blastomeres
Without fragments

Lag phase

Six blastomeres or more
Without fragment

Blastocyst

High oxygen consumption

IVF embryos: high competence of conception and delivery

Time Lapse Cinematography Oxygen consumption

Time lapse cinematography could be used great tool for
quality assessment of IVF bovine embryos.

Embryo selection system with four factors
and three observations

To select healthy embryos, a combination of four factors 
were used as follows:

Time at which first cleavage occurred (less than 27 hpi, 
or less than 31 hpi, if in case of any zygotes did not 
cleaved at 27 hpi in the each culture dish)

Two blastomeres after first cleavage at 31 hpi

Absence of fragments after first cleavage at 31 hpi

Eight or more blastomeres at 55 hpi

Effect of prognostic factors in
embryo development

Select

Reject
Takayama et al., IETS meeting, 2015
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PF
No. transfer No. pregnant Proportions

Selected 23 17 73.9a

Rejected 22 8 36.4b

Total 45 25 55.6

Morphological No. pregnant Proportions

Fair 21 12 57.1

good 24 13 54.2

Pregnancy rates of selection system

Takayama et al.,

No. transfer

In case of no TLC and oxygen consumption

1st cell cycle Lag phase

Observation of cleavage
27h & 31h after insemination

Observation of cleavage
51h after insemination

2 blastomeres & no
fragments, equal volume

6 16 blastomeres &
no fragments

Possible to get more than 70% pregnancy rate

Conclusions
1. Embryo production by OPU IVF

is efficient and stable

2. Individual culture and TLC

3. Selection of embryos with high
competence of pregnancy

4. Prognostic factor can be useful
for analyze sperm and oocyte
quality

Improve the embryo quality, calf production rate
and efficient utilization of recipients

1.
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