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IVF (GIFT,ZDfEE3) ICSI (SPLITZEY) ERAGREARAE (O1)

g EEERR SRODER SREEAN BEERS HIRERS RARY CHERERR SUNERR SREEAN BEERRS MIRERR hERY AREERE BERRS EREMRS B4R

1985 1,195 1,195 862 64 27

1986 752 752 556 56 16

1987 1,503 1,503 1,070 135 54

1988 1,702 1,702 1,665 257 114

1989 4,218 3,890 2,968 580 446 184 92 7 3
1990 7,405 6,892 5,361 1,178 1,031 160 153 17 17
1991 11,177 10,581 8,473 2,015 1,661 369 352 57 39
1992 17,404 16,381 12,250 2,702 2,525 963 936 524 42 35 553 530 79 66
1993 21,287 20,345 15,565 3,730 3,334 2,608 2,447 1,271 176 149 681 597 86 71
1994 25,157 24,033 18,690 4,069 3,734 5,510 5,339 4,114 759 698 1,303 1,112 179 144
1995 26,648 24,694 18,905 4,246 3,810 9,820 9,054 7,722 1,732 1,579 1,682 1,426 323 298
1996 27,338 26,385 21,492 4,818 4,436 13,438 13,044 11,269 2,799 2,588 2,900 2,676 449 386
1997 32,247 30,733 24,768 5,730 5,060 16,573 16,376 14,275 3,495 3,249 5,208 4,958 1,086 902
1998 34,929 33,670 27,436 6,255 5,851 18,657 18,266 15,505 3,952 3,701 8,132 7,643 1,748 1,567
1999 36,085 34,290 27,455 6,812 5870 22,984 22,350 18,592 4,702 4,247 9,950 9,093 2,198 1,812
2000 31,334 29,907 24,447 6,328 5447 26,712 25,794 21,067 5240 4,582 11,653 10,719 2,660 2,245
2001 32,676 31,051 25,143 6,749 5829 30,369 29,309 23,058 5924 4,862 13,034 11,888 3,080 2,467
2002 34,953 33,849 26,854 7,767 6,443 34,824 33,823 25,866 6,775 5,486 15,887 14,759 4,094 3,299
2003 38,575 36,480 28,214 87336 6,608 38,871 36,663 27,895 7,506 5,994 24,459 19,641 6,205 4,798
2004 41,619 39,656 29,000 8,542 6,709 44,698 43,628 29,946 7,768 5,921 30,287 24,422 7,606 5,538
2005 42,822 40,471 29,337 8893 6,706 47,579 45,388 30,983 8,019 5,864 35069 28,743 9,396 6,542
2006 44,778 42,248 29,440 8,509 6,256 52,539 49,854 32,509 7,904 5401 42,171 35804 11,798 7,930

2007 53,873 52,165 7,626 28,228 7,416 5,144 61,813 60,294 11,541 34,032 7,784 5,194 45,478 43,589 13,965 9,257
2008 59,148 57,217 10,139 29,124 6,897 4,664 71,350 69,864 15,390 34,425 7,017 4,615 60,115 57,846 18,597 12,425
2009 63,083 60,754 11,800 28,559 6,891 5,046 76,790 75,340 19,046 35,167 7,330 5,180 73,927 71,367 23,216 16,454
2010 67,714 64,966 13,843 27,905 6,556 4,657 90,677 88,822 24,379 37,172 7,699 5,277 83,770 81,300 27,382 19,011
2011 71,422 68,651 16,202 27,284 6,341 4,546 102,473 100,518 30,773 38,098 7,601 5,415 95,764 92,782 31,721 22,465
2012 82,108 79,434 20,627 29,693 6,703 4,740 125,229 122,962 41,943 40,829 7,947 5,498 119,089 116,176 39,106 27,715
2013 89,950 87,104 25,085 30,164 6,817 4,776 134,871 134,871 49,316 41,150 8,027 5,630 141,335 138,249 45,392 32,148
2014 92,269 89,397 27,624 30,414 6,970 5,025 144,247 141,888 55,851 41,437 8,122 5,702 157,229 153,977 51,458 36,595
2015 93,614 91,079 30,498 28,858 6,478 4,629 155,797 153,639 63,660 41,396 8,169 5,761 174,740 171,495 56,888 40,611
2016 94,566 92,185 34,188 26,182 5,903 4,266 161,262 159,214 70,387 38,315 7,324 5,166 191,962 188,338 62,749 44,678
2017 91,516 89,447 36,441 22,423 5,182 3,731 157,709 155,758 74,200 33,297 6,757 4,826 198,985 195,559 67,255 48,060
2018 92,552 90,376 38,882 20,894 4,755 3,402 158,859 157,026 79,496 29,569 5,886 4,194 203,482 200,050 69,395 49,383
2019 88,074 86,334 40,561 17,345 4,002 2,974 154,824 153,014 83,129 24,490 4,789 3,433 215,203 211,758 74,911 54,188
2020 82,883 81,286 42,530 13,362 3,094 2,282 151,732 150,082 87,697 19,061 3,626 2,596 215,285 211,914 76,196 55,503
2021 88,362 86,901 42,016 13,219 3,115 2,268 170,350 168,659 86,992 19,740 3,875 2,850 239,428 236,211 87,174 64,679
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F(AE) F(FE) AR EIAE A e HERDMAICLIA?
1985 S60 1,195 27 2.3 1,431,577 53,021.4
1986 S61 752 16 2.1 1,382,946 86,434.1
1987 S62 1,503 54 3.6 1,346,658 24,938.1
1988 S63 1,702 114 6.7 1,314,006 11,526.4
1989 H1 4,402 449 10.2 1,246,802 2,776.8
1990 H2 7,565 1,048 13.9 1,221,585 1,165.6
1991 H3 11,546 1,700 14.7 1,223,245 719.6
1992 H4 18,920 2,626 13.9 1,208,989 460.4
1993 H5 24,576 3,554 14.5 1,188,282 334.4
1994 H6 31,970 4,576 14.3 1,238,328 270.6
1995 H7 38,150 5,687 14.9 1,187,064 208.7
1996 H8 43,676 7,410 17.0 1,206,555 162.8
1997 H9 54,028 9,211 17.0 1,191,665 129.4
1998 H10 61,718 11,119 18.0 1,203,147 108.2
1999 H11 69,019 11,929 17.3 1,177,669 98.7
2000 H12 69,699 12,274 17.6 1,190,547 97.0
2001 H13 76,079 13,158 17.3 1,170,662 89.0
2002 H14 85,664 15,228 17.8 1,153,855 75.8
2003 H15 101,905 17,400 17.1 1,123,610 64.6
2004 H16 116,604 18,168 15.6 1,110,721 61.1
2005 H17 125,470 19,112 15.2 1,062,530 55.6
2006 H18 139,488 19,587 14.0 1,092,674 55.8
2007 H19 161,164 19,595 12.2 1,089,818 55.6
2008 H20 190,613 21,704 11.4 1,091,156 50.3
2009 H21 213,800 26,680 12.5 1,070,035 40.1
2010 H22 242,161 28,945 12.0 1,071,304 37.0
2011 H23 269,659 32,426 12.0 1,050,806 32.4
2012 H24 326,426 37,953 11.6 1,037,231 27.3
2013 H25 368,764 42,554 11.5 1,029,816 24.2
2014 H26 393,745 47,322 12.0 1,003,539 21.2
2015 H27 424,151 51,001 12.0 1,005,677 19.7
2016 H28 447,790 54,110 12.1 976,978 18.1
2017 H29 448,210 56,617 12.6 946,060 16.7
2018 H30 454,893 56,979 12.5 918,400 16.1
2019 R1 458,101 60,598 13.2 865,239 14.3
2020 R2 449,900 60,381 13.4 840,835 13.9
2021 R3 498,140 69,797 14.0 811,622 11.6
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2011 588
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2014 593
2015 599
2016 608
2017 605
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Improvement of implantation potential
in mouse blastocysts derived from

IVF by combined treatment with
prolactin, epidermal growth factor

and 4-hydroxyestradiol

Miki Takeuchi'?, Misato Seki'f, Etsuko Furukawa',

Akihito Takahashi', Kyosuke Saito', Mitsuru Kobayashi',

Kenji Ezoe', Emiko Fukui'?, Midori Yos!'nzawa' 2

and Hiromichi Matsumoto"z'

'Laboratory of Armal Breeding and Re production, Division of Animal Science, Facukty of sture, Uss Ur 350 Mine-
Machi, Ursunomiya, Tochig 321-8505, Japan *Canter for Bioscience Research and MUWM 350 Mine-Machi,
Utsunomiya, Tochigi 321 8505, Japan

*Correspondence address. Tet +81-28-649-5432: Fac +81-28-649-5431; E-mail address: masuflicc usunomiyauac ip

S i 5, 2017; onMoay 30, 2017; editorial decision on June 6, 201 7; accepted on june 7, 2017

STUDY QUESTION: Can supplementation of medium with prolactin (PRL), epidermal growth factor (EGF) and 4-hydroxyestradiol

(4-OH-E;) prior to embryo transfer improve implantation potential in mouse blastocysts derived from IVR

SUMMARY ANSWER: Combined treatment with PRL, EGF and 4-OH-E; improves mouse blastocyst implantation rates, whie aone,
each factor is ineffective.

WHAT IS KNOWN ALREADY: Eamq:dmtydmddlwdmdmmwmwlsmmhedbymmm
progesterone treatment in mice, mdmud«ﬂmnpd/udvxns“' ysts to imp induced stanus in vivo, While the expres-
sion of many proteins is upregulated in impl i cy clective p is by pr such as gen receptor a
(ESR1), occurs in implantagion-inds bl to achi i ypetent status. it is worth evaluating the proteins expressed

mrirgﬂ'nsepcnodsnondmd’yh:monlhcmﬂmmﬂmtmpmwdmmplamonponmuldmmHasocyzsbacwseﬁnpoor
quality of embryos obtained by IVF is one of the major causes of implantation fallure.

STUDY DESIGN, SIZE, DURATION: Superowulated cocytes from ICR mice were fertized with sper and then chured in vito
in potassium simplex optimized medium (KSOM) without phenol red (KSOM-P) for 90-96 h. Blastocysts were treated with PRL (10 or
20 miU/mL), EGF (5 or 10 ng/mL) or 4OH-E; (1 or 10 nM) in KSOM-P for 24 h.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Levek of breast cancer | (BRCAI), EGF receptor (EGRR, ako known as
ERBBI ), ERBBA4, tubulointerstitial nephritis antigen-like | (TINAGLI) and ESR | protein were examined with immunohistochemical analysis using
immunofiuorescence methods and confocal laser g py. For embryo transfer, six blastocysts were suspended in HEPES-buffered
KSOM-P medium and tranderred into the uteri of recipient mice on the ing of Day 4 (0900~ 1000 h) of pseudopregnancy (Day | =vagina
plug). The number of implantation sites was then recorded on Day 6 using the blue dye method.

MAIN RESULTS AND THE ROLE OF CHANCE: PRL, EGF and 4-OH-E, each promoted BRCA | protein level in the trophectoderm
(TE). While PRL treatment resulted in an increase in EGFR, EGF increased both EGFR and ERBBA in the blastocyst TE. TINAGLI in the TE
was enhanced by 4-OH-E;, which also increased localzation of this protein to the basement membrane. Treatment with PRL, EGF or 4-OH-
E; alone did not improve blastocyst implar rates. Combined tr with PRL, EGF and 4-OH-E; resulted in increased levels of

Mol Hum Reprod. 23: 557-470, 2017.
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Figure 7 In vitro treatment with the combination of PRL, EGF and 4-OH-E; results in improved mouse blastocyst implantation rates. Implantation
rates after embryo transfer of IVF-derived blastocysts treated with (A) 20 mlU/mL PRL, (B) 10ng/mL EGF, or (C) 10nM 4-OH-E;, and with (D) a
combination of these factors (PEC). Six untreated blastocysts (=, control) and six treated blastocysts (+) were transferred into distinct uterine horns in
each recipient. The data are mean + SEM of the data obtained from | | independent experiments. Treatment with PRL, EGF or 4-OH-E; alone did not
improve blastocyst implantation rates (a, P > 0.05; A-C), whereas the implantation rates of the PEC-treated blastocysts were significantly higher than
those of the control population (a versus b, P = 0.009; D). Student’s t test was used to evaluate differences in implantation rates.

Mol Hum Reprod. 23: 557-470, 2017.
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New Technology Presentation Meetings!
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