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Inner cell mass division during human blastcyst formation in vitro culture system.
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This study is an examination about the unnatural separation of the inner cell
mass cells during human in vitro blastocyst formation. This phenomenon was found by continuous
observation by timelapse cinematography in the in vitro culture system of the mammalian embryo. This
behavior was frequently observed in embryos after the freeze thaw (JRD,2016), also frequently observed
under condition with the functional inhibitor of the gap junction (JARG,2015). Furthermore, the embryo
which this behavior was found was thought to have low the developmental potential. These findings
suggested that human embryo freeze thaw have influence on embryonic development behavior and the quality
of embryos. The new scientific indicator of the embryo evaluation will be developed by the continuous
observation/evaluation of the embryonic development.



B X C—19, F—19., Z—19 (GtaH)

1. WFZEBIA S P D =

t NEE T, WA (RS CE LRI R e
EOAEFTEMMBY IR IEE S k9D 72D
TRIEIE & U TR L, ARIRIZER W T HAER] 20
T D [ AR AN IR D3 THEFT STV 5,
—fRIGED L)L E TR LRI TH
D0, RS CHEUE . IR AR S 2 &
D NEMIZKIETRBIIRIEH L NI
STWRVWERLH D, K 16 i Te R
AR R EE2R0) A3BR%S. Ioe SLbbign R
AR (1 JEFEE) & MIRORSEEER DS TREIC
7o 0 R OEEROGIZEA STV D A,
RN £ TR LM AR5 & — PRk
MIEDOFRIEREN L35 ERMEDL I
TW5, IEFEOERIEEREEORE R LI
K OMRE & EGENE CBIET S LA
BRI o T, MR ETORIATOE ME
RE DG LD & IR BN
ERAM A EE (IO 1 H 722> b AR TR &2 5l &
HIEIT(ARNT U REBIR) GHEL, TEHED
W21 2 O N iR SE 2 & SR AT AR S
DT LD TEWEE TBlEZ ST,
OB RIIZ ORI THD R
B 5 (Mio AJOG,2006) X U & LT, Fex %
EOTHEFICIVHESNL TS, FHaxD
TR X D LB LI ko s e
N REE R DH) 30% 122 D K 9 AR Bl 2NER
HILTWD, I % AT RS 20
TO—IIERIE OFIERIL Z T EFmET
72w, LoaL, ZOBIRITFGERRE Sz
b MR E ORI R BIEIC LY | GEREE
INTWRE»-T-—RARBERRE MO
EOFBENBITORINEERTELTWD
"REME 2R LTV D,

2. WHEOHM
WAERTREIC 72 o 7o b MRS E O #5212
£ 5L, BEMIRINEE T CIEMmEsiamaRElc
NS DA E I T H 2 ENE< D
IRTRROH IS (Mio Am J ObGyn 2006 fhi¥k
HEE2H), ZO—RAFR e NEROZEB) DR
K5 505 R — IR ERBIE SN D TRK
FINEAISE O MERIZ A TH B, ABFFET
IXZDOBBRNEET DA =KL E3HEL
7o NER M AR SR D PR IR 2 A ~ — 1 — o
fadzag, A 5320 OB E LI
gt LB S N9 2, Fhnn L, BiTo
b RO EHIARSNEEE RIS D N
B HORE W BT L, Gl BB o
WATICHE TH D b FIREA DR
EEEMOM EICET D2 ERARMIEO R
MTHo,

3. WOk

~ U A 2MIRMIR SRR, Ty v 7Y
¥ 7 v a VHEA] oleamide Bt (5, 10,
20, 50 u M), DMSO0.1% T L7=¥ %
v IV x 7 v a U HEH 1-heptanol B

# (0.1, 1, 5, 10mM) @ 3 %, &t 10 #t %
FAWTRBRBRAZIT-7-. RIZ, [W 3 FRD
REFEZONWT, TNENXA LT T A
A Fa_X—F =[N TREDHET % 3
IR L, BIE LT, XA LT T Aif
K> & B pRIE T % % (2 R pRE 23 i i 9= % (]
HAFHAIL, 3 RE L=, oW
B o382 O BLGHT B L C L iFHT L Lk
L7z, el & UCYBE TRV I AR &
AT L7-BE KRB EGFEERE, X4
Pfm L B2 0O&R & BAER NBF20
HEKRDOL EICHEBRREE LTHA LT TR
fEHT UTo, et gett e VTR D # v
AVE ¢ X2 Oy

~ A 2 AR AR L7, 8 iE A
FTEELLEOL, BAELITHREIMEE &
RS R REELZ 43 1T Cryotop 752 FVW T
H T AR 2 b U=, WRE & b IR
WIos B BALA F COUHEINE 2 Fodk L
72o BHEBHAE TEZ2 W IBIZ D W TR RE
DYWL RRER] £ CABIZHIR & L
72o WUHEIZBRINAE & 59 UE 2 EFR L. &
[F15Fs X OV SR AR fa B8 oD 45 B oo 5 1 %
FLEkL7-, MMOIE L Bh#ET 5 &5 2 5
N5EAEZ 22— 325 mMRNA OFH
IS T 8 Ml PRI, R
JaEa2> 5 20 REfE# o 10 # 55
RNA ZHE L7, BRI IR
Ja TERE 20 BERZIC SO\ TIIIRINHE D&
HEICHOWNWTH LB L 72 RNA
% B4IE S, RT-QPCR %17 - C. ik
L7z,

4. WrIERLE

LBV IR D RSN G 3R R T OBl EE (¥
A LT T AERE) ICTUIU O THRENT-
AR BT R 35 1 2 PNER AR R BEAR o filli
DRBERLRTEEIZCE L TORFITH D,

Z OB B HAERAEE ORIZE < BOH B
7o WRULHEIZBE D mRNA ORGCILia
UHE DS TR D B AT BRAS IR BRAAAE Tl Atp
lal &3 L 72 > Tz, (JRD, 2016) .
Xy v I v Vi a r OBREEIRETICE
WTHRDOLNDZ EEZHLMNI LTz, 4
BES - L2 ITBB SN ENZE DN
FARBEOHAE D Z N NIRYE~ — B — T8
M d o 72 (JARG, 2015) . LA | X 0 Z %)
DIERD BT IRITF DIBRENME AT HENE
NEZ LN, ZHHOBRFHZE Y B MK
I SZAE DRI E BN EA STV DR
FERMIFERED I B 28 L OV 0BT
BAHEZ TWDZENRHLMNI -T2, &
DI, RREE ORI 22T X 0 IRFEm D7
éwﬂimﬁﬁﬁﬁﬁéﬁéﬂ%ﬁﬁﬁi
iz,



5. ERRERLE
(RFFEAREEE . WFSE 03 M OV HERFZE 12
X TR

CHessamsc) (R e 1)
GRS FTRTHERDH Y
(@O Shimoda Y, Kumagai J, Anzai M, Kabashima
K, Togashi K, Miura Y, Shirasawa H, Sato
W, Kumazawa Y, TeradaY: Time—lapse
monitoring reveals that vitrification
increases the frequency of contraction
during the pre—hatching stage in mouse
embryos. J Reprod
Dev. 62(2) 187-193(2016)
@ Shirasawa H, Kumagai J, Sato
E, Kabashima K, Kumazawa Y, Sato W, Miura
H, Nakamura R, Nanjo H, Minamiya
Y, Akagami Y, Terada Y: Novel method for
immunofluorescence staining of
mammalian eggs using non—contact
alternating—current electric—field
mixing of microdroplets. Scientific
reports. 5:15371(2015)
DOT10. 1038/srep15371
® Togashi K, Kumagai ], Sato E, Shirasawa
H, Shimoda Y, Makino K, Sato W, Kumazawa
Y, Omori Y, Terada Y. Dysfunction in gap
junction intercellular communication
induces aberrant behavior of the inner
cell mass and frequent collapses of
expanded blastocysts in mouse
embryos. J Assist Reprod
Genet, 32:969-976. (2015)
Doi: 10.1007/s10815-015-0479-1
@ Shirasawa H, Yoshioka T, Sawada
K, Terada Y:Repeated recombinant
activated factor VI administration in
a patient with congenital facter VI
deficiency undergoing modiffed
radical hysterectomy:a case
report. Haemophilia. 20(1)e101-103 (201
4)
DOI:10. 1111/hae. 12312
® Shirasawa H, Kumagai J, Sato W, Kumazawa
Y, Sato N, Terada Y:Retrieval and in
vitro maturation of human oocytes from
ovaries removed during surgery for
endometrorial carcinoma:a novel
strategy for human oocyte research. J
assist reprod
genet. 30(9) :1227-1230(2013)
DOI :10.1007/s10815-013-0040-2

(Fns0) +_CHEH Y

O EEFHFE, B, L, R,
Ry AR, SR, e, RER
i, SEEEGL ¢ 40 UL EORAZIEIC X
2 HEBRAE B D JE PE I T 12 12 B3 D AR
B R PERm AR 20 0 3-7 (2015)

(FaFER) Grefh)

(D Shirasawal, Kumagai J, Sato E, Kumazawa
Y, Sato W, Togashi K, Terada
Y (2015)Novel rapid immunofluorescence
staining method for the murine egg
using the non—contact slternating
current electric field mixing of the
microdroplet
International federation of Fertility
Socienties/Japan Society for
reproduction Medicine International
Meeting (EIFRF4x). 4 H 26 H~29 (B4
%)

@ Togashi K, Kumagai J, Sato E, Shirasawa
H, Sato W, Kanamori K, Kumazawa
Y, Kabashima K, Kodama H, Terada
Y (2015)Gap junction inhibitor induced
aberrant inner cell mass behavior in
pre—implantation mouse embryos
International federation of Fertility
Socienties/Japan Society for
reproduction Medicine International
Meeting (EFRF4x). 4 H 26 H~29 (B4
)

@ EEGFEHEE, B, e, &f%
+. REEmACAR, R, RS, S
ML (2016) ¥y v Ty T a
DOEHELE T~ 7 AR T ‘strand B’
AEAET D, 67 8 H AER s AR
4 H 10 H~12 (HE)

@ HEILOL, BERC, EEEEE, R,
RV mACAR, HREL, FHEmE, N
EERMA, FFESEGL (2016) PRARIR O
BX [ MaE FIEOWERHHINEH RO b
I ARBRIR 1253 2 RS RS 28 5
~E 2 DRI BT D E. 6T e A AR
PERMm AR 4 A 10 H~12 (B{ik)

® EEaEaEE, EREEET. HBaik, T
H B, HELk, i E, REE AR,
REAC, WEsed, SFHE=E5L (2015) %
¥ v VY sy a VILERGFEET TR
NRRIE D LA G5 . 55 56 [B] H AN
T4 530 A~31 B (k)

® BELE, EREEE T, R, BEE
AR, THEE, R, REEmRRR,
JREEL, FHEVE R, NEER A, SF
254 (2015) B N YRAEIK D K TR H
15 7 1E S K OIS O RS AR 8
RAICEAT B MFE 5 67 [v] B APERHm A B
F4 4 H 10 H~12 (Fiik)

() Gt 214)

O EEME, FHREmE, BEE, BH
SER, REIES, ERER S, BREE 2.
SEHSEGL, \ERRE (2015) &) HAR.
PE NFFO SRR 1213-1217

@ fEE (2015) EEERL. 4 HORES
£+ 1200-1201


http://www.ncbi.nlm.nih.gov/pubmed/26806421
http://www.ncbi.nlm.nih.gov/pubmed/26806421
http://www.ncbi.nlm.nih.gov/pubmed/26806421
http://www.ncbi.nlm.nih.gov/pubmed/26806421
http://www.ncbi.nlm.nih.gov/pubmed/26806421
http://www.ncbi.nlm.nih.gov/pubmed/26806421
http://www.ncbi.nlm.nih.gov/pubmed/26806421

(PEERA PERE]
O iRk (Gt o 1)
OfsikdL Gt 0 f1)

(& D)
A=V L

6. AFFERERR

(D) WFgefzFs

fMA=9L (TERADA, Yukihiro)
FRHERS: « B R0E5ERE - 2%
Fge 25 © 10260431

(2) WFZe /s

HEWE7adk  (KABASHIMA, Katsuya)

FRHE KT « [EERPER - Bl it B
ot &« 30615422

(3) WHFE sy

RER{ (KUMAGAI, Jin)
FRHERS: « B RAFZeR - e
e %5 1 60333936

(4) g sy

REER I 048 (KUMAZAWA, Yukiyo)
HRT: - [ RAF5EEE - B
s 5 70400504



