SHAINTINIT SUT3I-304-46-36-18

E 2
o
i’

S1BNUNTIVY

= o da =4 =4 a
msuangnlauaiuiammzmaiislaamalulognaudia

Production of only female exotic dairy cattle by cloning technology
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Abstract

This experiment was divided into 2 experiments. In Experiment 1, the objective was to
.f'iiéroduce cloned embryos using ear fibroblasts of exotic female dairy cattle and then embryos at
é:f"_1:;1au.:tocysts. stage were determined whether the hatching stage affected cryosurvival after
.E':.Ei'_\;fitriﬁcation, andmwhether addition of linoleic acid-albumin (LAA) to the IVC medium and Ficoll to
the vitrification solution improves cryosurvival. Ear fibroblasts of female Holstein Friesian (HF)
:-' :ﬁ!ere used as donor cell. Fused couplets were activated with ethanol and cycloheximide-
ﬁ_'.-':cytochalasin D (day 0), and were allowed to develop in mSOFaa medium presence of 0.3% BSA or
: 0.1% LAA + 0.2% BSA. Hatching blastocysts were harvested at day 7.0, and classified into one of
' three categories, according to the ratio of extruding embryonics diameter from zona to embryonic

diameter inside the zona pellucida. The blastocysts were vitrified in 20% dimethylsulfoxide
(DMSQ) + 20% ethylene glycol (EG) + 0.5 M sucrose, with or without 10% Ficoll in TCM199 +
20% FBS, using Cryotop as a cryodevice. The post-thaw survival of the blastocysts was assessed by
in vitro culture for 24 h. When the LAA-supplemented IVC medium and the Ficoll-free vitrification
solution were used, cryosurvival of the early-hatching blastocysts (77%) was not different from
those of middle- and late-hatching blastocysts (74 and 80%, respective), Inclusion of Ficoll in the
vitrification solution did not improve the cryosurvival of cloned blastocysts (54 to 68%). Early
hatching SCNT blastocysts produced in the absence of LAA were sensitive to vitrification
procedure {cryosurvival 56%; p < 0.05 versus 80% in the late-hatching blastocysts). The full-term
developmental potential of cloned blastocysts was proven only in the non-vitrified control group. In
conclusion, bovine cloned blastocysts, regardless of their hatching stage, were relatively resistant to
vitrification by the ultra-rapid cooling procedure when the blastocysts were produced in the
presence of LAA and can be produced an exotic dairy calf from cloning technique.

Experiment 2, the objective was to produce cloned embryos using ear fibroblasts of exotic
female dairy cattle and then embryos at blastocysts stage were used to compared the effects of
concentration of EG and DMSO in the vitrification solution on the survival rate of cloned bovine
blastocysts vitrified by micro-drop technique. Ear fibroblasts of female HF were used as donor cell.
The embryos were cultured in mSOFaa medium + 0.3% BSA for 7 days. Cloned blastocysts at
middle- and late-hatching were vitrified in VS33 (16.5% EG + 16.5% DMSQ) or V835 (17.5% EG

+17.5% DMSO) using micro-drop technique. Embryos were warmed by directly placed micro-drop



mto 0.6 M sucrose at 38° C for 5 min and washed in 0.4 , 0.2 and 0 M sucrose for 5 min in each
step at at 38° C. The post-thaw survival of the blastocysts was assessed by in vitro culture for 24 h
and differential stained with 75 pg/ml propidium iodide + 100 pg/mL Hoechst 33258. The
;_':';_f:ryosurvival of blastocysts after cultured of V833 (86%) was not significant different with VS35
5?(94%). Cell numbers of vitrified blastocysts were 13050 and 128130 in VS33 and VS35,
.:_g:respectively. The pregnancy rate at days 60 of fresh and vitrified embryos were 15.8 and 11.8 %,
respectively. Only pregnant recipients from fresh embryos gave birth to live calves. In conclusion,
bovine cloned blastocysts were successtully vitrified by using micro-drop technique in VS33 and

- V535 and can be produced an exotic dairy calf from cloning technique.
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' 4 d' v :’ L)

- Thuiendt 500x g Wi 10 Wil ednzmeasiiluuenlddeien o MEM +10% FCs udaninly
Gy Y ] 3

iy o =1 = 43 5
fosluvaaBousad (culture flask) ¥1Im 25 om” Rgaungd 37°C Meldussenmafil 5% co, in
a L f ot w d ¥ o o
air diewadulsiunuviafsusasud uiuifsuradalsa1sazas Trypsi/EDTA 1107301
g (=" ¥ 4 = - 1 o

wred hlmzidssdodn lunaisaurad MeldTUSuamngauis passage 7 4 idusus iyl
Tululasmumad 13 Faude 1y

[

o o oo onry ; 1 oy dg} oo
WUHAAVATLN 13315&8\111’3131‘1&14187 o MEM+10% FCS GLU‘U’J?ILﬂENE“IfﬁﬁWQﬂiHﬂﬂJ 37°

Q

]
=3

-CmelAussnmafidl 5% CO, in air uA7 passage 07 3-4 Ju 98 1Hiaradaud passage 71 8

3.1.1.2. masas s TavaradaugFy
g o T T E;U - =Y o £ arsy
sl lnnnlsehdai B lulindefigangides sasindiwenlfidms wien

Telolavinnleadifin (@ 3-6 mm) Frvnszueninm 10 ml fideduifu 216 Huduiigeldls

' o 5 ¥
Tuvaen 15 ml defield 10 nft udagadrudunasa I3 lusuGouweduina 90x15 ml 1l



"ﬁ_éém53%%11618”1@11?751%%’@& stereo  microscope uﬁ"sﬂumiaia”lcnﬁﬁmwgﬂ"lﬁ'"lmﬁyaﬂu
ot TaeldismaRuatuiiseam Budr (eassduazane 2543a; Parnpai et al. 2000)
ﬂ_ﬁ’mﬁaﬂaia%ﬁﬂmﬂmﬁllmﬁym1uﬁy'afJ‘a'111inuLgﬁaanﬁﬁﬁéqﬂﬁﬂquﬂy1&1ﬁaa mineral  oil
Sualudanan 10 lusso ul dheudpeTeTe laviilszneudae TCM199 AANEIE 10% FCS, 50
.l HCG (Chorulon®, Intervet, Netherlands), 0.02 AU/ml FSH (Antrin®, Denka Pharmaceutical,
apan) 182 1 pg/ml E, ﬁ1"iﬂx§miué’auﬁqmgﬁ 38.5°C muldussemeaiii 5% co, wim 20
udninndesisadfaydaeenday 0.1% hyaluronidase uéafndonTeTe luvingnuda(il first
olar. body) llﬂ@mmﬁamﬁﬂaaaﬂﬁaﬂ micromanipulator muldndes inverted microscope Tu
WA 5 ug/ml eytochalasin B asdEeUNadITIMsgaTiundsadaemthduiiga 14 1fey

#38 5 ug/ml Hoecht 33342

= d W ] ¢

3.1.1.3. MIdaadaunuutazyeaag

~ @ m Qs 4
F3Ensferdufinenuliudy Geassdunzanie 2543a; Pampai et al. 2000) Taold

.. i . . a a =
ticromanipulator N181ANABY inverted microscope RAMAGAULUUY 1 wad 191l uuTow

:_.ﬁéﬁvittelme space w04 lifigaiiundedeanid st e fangluld Bseniadanvaesdn
409 fusion electrode ADFBMTARAE IR BNz Wi Tanfindes Electro Cell Fusion
woszuerll 30v/1y  ssemaanmnu 30 psee 2 Assdodtosfu udahll e
CM199420% FCS wiw 1 4alus  Semnisasnasumsideudunieldndos  iverted

or oot o o Y
rcroscope AMAWIZFAANFONAIAT 1UNTEAUATY 7% ethanol ¥M 5 wT udani1 TGesly

g
]

1181 SOFaa (Gardner et al., 1994) +10% FCS 71l 10 pg/ml cycloheximide(CH) 1102 1.25 pg/ml

cytochalasin D (CD) Tudsuiigamgl 38.5°C nwld ussenmeiil 5% CO, 1w 5 Halu

3.1.1.4. mstaeaiseuTnauiisluvaonuda
. 33Ems@esufisonu13ud (‘Nﬁﬁiﬂuﬁ%ﬂmm 2543a; Parnpai et al. 2000) 117147
fmuﬂﬁﬂsw@mummsaﬂﬁumm mSOFaa 7ill 0.3% BSA 30 0.1% LAA + 0, 2% BsA Tauiaos
;‘V! 5% CO,, 5% 0O,, 90% N, Bmwnu 38.5°C 114 2 1 (20 A1981/100 ul) mﬂuuﬂﬂmaﬂmaau
_s::aw 8 amaaﬂlﬂmﬂamuﬂmmﬁauwam"lﬁuiﬂ‘n 5% CO, in air §MUUfH 38.5°C WM 5 U (10 A2

aﬂwloo ul) mﬂmﬂaﬂumsumaaﬂ 50 pl uawmuuwﬂwﬂuﬂimmmmummu
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3.L1.5. MITAAM9NAI0DUILHY hatching blastocyst ouBAelae B vitrification

deaulaeiy 7 Ju 1nsa 1 uazinse 2 Fimundigsese hatching blastocyst AN

T0aTW (1WH 1) uasu s aseueonihy 3 ngu f‘ﬁmﬁammmmmmiLﬂ%’m@ﬂmmﬁ"sﬁau
_;mgméau@aﬂmﬂ zona pellucida Tﬂaﬁ'ﬂxﬁ'uthfuéﬂaNﬁ';éﬂuﬁmﬁ“@uaaﬂmmﬂ zona pellucida
(Dz) seidurnguinaisuesiisouniely zona pellucida (D1) Tagminmawes D2/DI = 0.01-0.70
::'“;;flﬁiﬂfﬂuﬂﬂiil early-hatching stage; ¥1AWQY89 D2/D1 = 0.71-1.00 $aldeglungy middle-
_E_;_lﬁ:hing stage LA ¥INNAY0S D2/D1 = 1.01-1.70 %’ﬂ“ﬁﬁﬂg}“iumju late-hatching stage llﬁﬂ'lﬂﬂﬁ

104 D2/D1 1At 1.71 wiedammwdi bidunldlunsmenes

(D20 + D2:w)

P2 =
2

. MW 1 Hatching stage ¥095390u Tnauils A) §280Use8Y early-hatching stage: D2/DI = 0.01-
0.70; B) A788U3IE02 middle-hatching stage: D2/D1 = 0.71-1.00; C) 180U late-
hatching stage: D2/D1 = 1.01-1,70; Scale bar = 50 pm.

3.1.1.6. msuxiudislaeis vitrification 1nelis Cryotop
st
o t () -3 =§
daseugnit 1 13 luen equilibration ¥eiszneudas TCMI9SHEPES + 20% FBS

(M199/FBS) 911} 10% (v/v) ethylene glycol (EG) + 10% (v/v) dimethyl sulfoxide (DMSO) UM 2

] ] g w1 :’ 5 %
@ Aigangd 22°C amiTndresadeu ) 1Hlutien vitrification Falsznoudae M199/FBS 7ifi



- 1
0% (viv) EG + 20% (v/v) DMSO + 0.5 M sucrose 1kaz Wl 10% (w/v) Ficoll 1nHUd00U

5
j_iu"lﬂﬂ&“uuﬂmasum Cryotop (Kitazato Supply Co., Tokyo, Japan) Tag 1A Tsinen vitrification
1 T L4
wieeguy Cryotop 1Hipefiga (<1 ul) nasndasaueylutiien vitification A5y 30 TNAlR

Cryotop w14 Ty Taswumariuf

3.1.1.7. M50 2 N8R0 HLaL NI TABIGIDBURAINaZa e

Ok ) oo a [l : a
AreeuRutuiiudignazais laoiwats Cryotop uniFhuniien 0.5 M sucrose fiazany

o

8 B o o 3
M199/FBS fagausglutheriiuim 5 wiit Aguvaill 37°c naiudely Blute 0.4, 0.3,

Uy
o

a W 3
022 uaz 0.1 M sucrose AAAY 1heraz 5 Wil vintushdaseulddeluiier mSOFaa #il
i f o e o o dy w1 o c:.y ¥ ar I3 1o 1
SA n30 LAA + BSA (Twhendlaifeafuifesdasou) uazih luGesswiuradyrerhls
AN 5% CO, in air gAY 38.5°C UM 24 F2lud (1-5 A80UAB 100 ul) HEIINAZAILAIBIY

o w2 oo

H [ [
ﬂ?ﬂﬂuﬂ’ﬂﬂﬁﬂymgﬁﬂﬂﬁ‘ﬂ?@%} HAEYNNINAYMEDN 24 FlusAou BINADBUTIUTD

au

o

= 1 1w 1 Poa
widulane Iduaashidagenseaninmsusids

3.1.1.8. msgherhnfoeu

Qs

sv“laaauTﬂTﬂaummﬂm“lﬂmnmLmuagmﬂum 24 4T waaugniengu

msnmﬂuﬁﬂmum 7-8 YuTawds lirda Tastedhn 12 drsewdady Tastharseullldee

_ ’mﬁmtﬁ‘ﬂﬂuﬂgﬂmammmﬂ%mmTﬂﬁnmmmiﬂ ‘vaQﬂmumuﬂmﬂuammzmﬂuaﬂmn
' & =t a 5} = w o 9/} <4
1suea mamtlenh i Intludam1d Taen1s8a 500 pg 499 PGF,, analogue (Estrumate;

_S_I_ierling—]?lough, New South Wales, Australia) 829804 laauiisses hatching blastocyst 818 7

:._ d'l:l :uly ¢ o g/ Pt g M e 1 & oo o &
un b lausasgnenerhnguadsuseduaiu (nquaiuge) tazasemifaieslasidinie

o @ { 3 g ot 3 g 9/
BaRT1920 1 TUR 40 Anemsashsuazduaslonsaaios]uiumn 60 uaz 120 ¥oan1saaniag

A M g = q’: 22
HRBEHEUNRDNATINUY

3.1.2. mﬁmﬂ“ﬁm&aaﬁ
_ ﬂ'li‘l’lﬂﬁﬂ{lﬂﬂ“lfﬂ“}ﬂﬂﬂ'l\‘m@Hﬂmjau 3 d1 ShsrsenvesiaseuuTii Tnaulivins ey
jﬂﬂ‘l‘lj Chi-square test muamamsm‘ﬂawmsmmsuh Fisher’s exact probability test Fuily
fmimmmiﬂaiﬂﬁmﬂm StatView program (Abacus Concepts, Berkeley, CA, USA) AR 1IN

Acn

;Lmﬂemwmfmﬂﬂwm P<0.05
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ﬂ’li‘l‘lﬂﬁ@\?"ﬂ 2 MInaaaailiS ‘I_l‘icquﬂt‘Waﬂ'ﬂy']ﬂ']'iLL“]ﬂE‘iNLLEinE’]ﬂd?ﬂﬁ?@@uﬁ?@ﬁuIﬂ

Iﬂauuﬂﬂﬂ’lﬁ vitrification {1 micro-drop

=f oasd :: dv @ 1 =1 ¢=1
3.2.1. maAdl IEn1slAaniia maRasieeu mioulumanaased 1
3.2.1.1. msusudisdnsan
f789101 7 1az 8 Tu Nszu¥ hatching blastocyst (159 1 UAZ 2 §1U 1-5 A280U @N

wl g
;Jﬂffolulﬂﬂ”l equilibration solution {7.5% EG + 7.5% DMSOQO in TCM199 + 20% FBS) U1 3

2 & o
i nazdeld13uie vs33 (16.5% EG + 16.5% DMSO + 0.5M sucrose in TCM199 +
9%FBS) %38 VS35 (17.5% EG + 17.5% DMSO + 0.5M sucrose in TCM199 + 20% FBS) 414 30

E s =1 d‘ = 3 oy ey s T ] :’ : Qs ]
Tninguugil 22 vintiulFlnlaudgaihouesdidounuazdaseivn 12 u flldeey

adduluTasnumailagase sntdui lifoluds luTaneumaade

3.2.1.2. Alsaraefieay

]
=

L
micro-drop Qﬂﬁzawiﬂﬁfﬂ??}@ﬂmiﬁiuﬁw1 0.6M sucrose WNPWUHU 38°C U

9

et v o
utd nntiudig 113 Twien 0.4M sucrose, 0.2M sucrose (ag OM sucrose 13 TCM199 + 20%

BS wanwduduas 5w fgamgll 38°C nisnnazaoudnsdunadnyaueniouonyes

ot ' o 1 S wm oW i & ar 4 1 o 1 -
mseuhilnanield vinduhdagen lifeeswdueadyveodt i Taluiien mSOFaa w1 24

o L] a’ ' a T - = =1 \ 8}
| CeQtIn uﬁ'ﬁaummuﬁﬂwamimaa:n153ma‘au“lfu1@fhawmmmmﬁgmuiﬂmﬁﬂﬂ

3.2.1.3. mstiouafioey
i a’ 1 b1 n‘z & s E ;; = = 1 94 1
HENDINDE[THNIDBULURT 24 ‘])"JI&JQﬁ']@I"JE!@HT’]ﬁ"EiﬂEm%iﬁliﬁﬁiﬁﬂﬂh}aﬂqﬂﬁJTﬂﬂﬂ Zona
;_{ipellumda gon laeusdieanly 0.5% protease (18 E’lNﬂ’JE}’EJ‘Li'ﬂEJE)EJ zona pellucida aamm'ﬂu

Qr

"IEF? mSOFaa mﬂuummaau"lﬂ"lﬂummm 10% rabbit anti bovine spleenocytes W1 45 W

-:_::_"*ﬂmuuﬂw"lﬂ"lﬂumﬂmu 10% guinea pig complement + 75 Ug/ml propidium todide + 100 pg/ml

.;.-.-hoechst 33258 Wy 45wl wdnihddeusnneuunszane lasuasdaiude glycerol Haz

nssantlaalad winthnfusnaumad trophectoderm (TE) 8% inner cell mass (ICM) A1ald

. fluorescence microscope

3.2.1.4. mydheshndgey
] ¥ T 14
wmilpulunsvanosi 1 Teedrgoulnlnaudehigmirldugudeluher vs33 une

10U 24 3 Tue edaugnineringd i hirde



10

3.2.2. MEAATIZHNIIEAR
o @t v 2 a a o' r 1 o
BPI150AVBIADDULUTLTY IAaNTIE TR 12T laemIsHIsnn T uuana 19 eaa 1aald

S%ANOVA Toe 4 Tsunsy SAS TasRamaTuuAna N EnaN P <0.05
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un 4

Nﬁﬂ'li‘i‘lﬂﬁ?)&tlﬁg%i]ﬁﬂi

NaMSNABBIA 1
lalandsaiundeaoond s onmily 86.4% (1614/1868) uaziFoumad W Tusvatedy

te @& o [~ Y o w1 o dy r Pue
&uSanmilu 85.4% (1136/1330) wasnnidigoulnauiialihassiy 7 Ju (@119 1)

wunfseufsalue il LAA (40.7%, 246/604) Wauudgszes blastocyst MAgINIT
(P<0.005) Tuthenit 1sill LAA (31.8%, 125/393)

ar @ T = o i os 1@
@ﬁi?i@@ﬂl@ﬁﬂ?ﬂ@ﬂiﬂﬁﬂﬁﬂﬂ?g 7 'Qﬂ‘ﬁigﬁﬂ hatching blastocyst HWRIBWHITLANLAS

: ¥ X § a ¢ d Y ¥ @
azane lBuand13luasied 2 uazgilddeuiiseandminazaeud e ldud 24 ¥ lusuans

7’ Pk C; o L1 @ ] 1l ar b ‘s' o B 1 4:; ;
Hlunwdl 2 wdsnusudauezazatsdssunud lulideeugye deihdssuiibesly
% ' 3 T
1 o 1o o T 1 ar o
e S LAA tagibnusudslusien vitrdfication 1 133 Ficoll WU19RT15DANAIRINAZ DY
Arwoulungn  early-hatching blastocyst (77%) AR MUANAT99INNEN  middle-hatching
blastocyst Lg% late-hatching blastocyst (74% LAz 80% AIUEIRL) VINWADTINATRBINU T Ficoll
' 14 v .
wuasludien vitification limunsamuiusanioavasiiseulnlaauisld (54-68%) uag
5 L) of 1 Q. s t:'.‘: ﬂiy :’ A:i (¥ =1
wuhAoeu Talnauiiasese early-hatching blastocyst MAseluhn il LAA Hanumumy
- Toa 1 . . :
SROMIUTUYIU DN TN IO UTLUL middle-hatching blastocyst 1% late-hatching blastocyst

ar n’: 9 o Q1 = -
’ﬂﬁi'lﬂ'ﬁﬂ'ﬁ‘ﬂﬂﬁuﬁﬁﬂﬁﬂﬂﬁa\ﬁl'lﬂfs,l"lﬂf'j']ﬂﬁ?ﬂﬂuiﬂiﬂi’iuudigﬁl‘” hatching blastocyst 21y

ff'_'7 fu uaaslumiaedl 3 ‘Haaﬂmmﬁwhﬂm'a'aauTﬂTﬂauuqwaﬂmeaamwavmaaﬂﬂmmaqmu

as

*5-24 Frluadninn 25 dreuldladsusman 14 61 wuif 40 ’mﬂmmmﬁuﬁ@umsmwm

;__7 2 (50%) wienderhndaseu Tnaudien ls lmmmmmu 37 frgeuldladadudmau 27

ﬁ? W‘}J‘J'lﬂﬁ‘l’}?)\‘]‘ifi 40 U 11 M (41%) Lidﬂﬁli?i]ﬂ'l‘iﬂi‘ifl'ﬂﬁﬂ 60 WU’JWI‘}T]JT]EHUPJ'IT'}

' 1o 3 ' ar w ' ':}’ @t =t 14
Misouusuidnadaiony 4 A2 910 7 @2 (29%) nazlunguTnfideiesdgouh L lduzud
:::.-E. Eotas = 3 8 1 ol at - | a a
nuhiidenedi Inasiased 7 49 110 11 67 (26%) uazlitiesgnlalaauils 3 61 (11%) 3119
5" a | o i ar L L ar
Swrhndigeuaanasaanladaiu 3 &1 gnlaaesdmendsainaaes lidu 12 43 Tus nash 1

(Wi 3) N aliTIneg



12

: o o = = o T o e sf :’ e (-]
148 1 sanmaalaufiv Tnvesdrseula Tnautishdoeluhenluaz hill LaA

Enu. Fused Cleaved 8-cell Mor. at Blast. at
%) %) ORI D-5 D-7
919/1068 671/782 604/671 485/671 297/604 246/604
(86.0) (85.2) (90.0) (72.3) (49.2) (40.7)
589/691 465/548 393/541 292/451 173/393 125/393
(85.2) (84.7) (87.1) (64.8) (44.0) (31.8)

:':"::_:__'1‘m1n 2 §as17envnaioeuTnlnauisyey haching blastocyst 1 7 Tuirumsusudaaz

AL018: WOYDY hatching stage ‘*if@\‘ifﬂ"JEJ@H‘VI!.E‘]EJQGL‘LlH']El’llﬁﬁiﬂﬂ’]@ﬂuﬂil&iﬁ“’]liﬂi LAA

memmﬂumm vitrification (VS) 1’11! Ficoll

LAA during
- Ficoll in VS

No. survived/no. examined (%)

Hatching stage

Early Middle Late 79U

23/30 (77) 20/27 (74) 24/30 (80) 67/87 (77)°
23/34 (68) 15/28 (54) 19/32 (59) 57/94 (61)
15/27 (56Y 20/30 (67)" 28735 (80) 63/92 (68)"

ﬂ"}fﬂu Column Lﬂﬂ']ﬂ'u ﬂ’J'I'idLLﬂﬂﬂ'N‘V]Nﬁﬂﬁlﬂ P<0.05

Qﬂd

m&ﬂu Column IRB2NY, mmgmﬂmam&aaw P<0.05

QQ:&

;j:-;_'-ﬂ'lf_li?,é Row Lﬂﬁl']ﬂ'u, ATTHUANATINEDAN P<0.05

vy Row Beafiu, anmuandunwadan P<0.0s



i @ f - a w @
mui 2 dreouTn Tnauilaszes hatching blastocyst 918 7 T4 HAINLAUAS

5t T
uazazaesenunaselunanaud 1Y 24 93134 Scale bar = 50 pm

: = a2 A e @ 1 = k1
s 3 gaTaTnaudanaiienifaninnsieshndgeuas nanainms 14

4 .- o e a3
wad luy lnuuiufameniiodusasauuuy
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T ¥ T T
v o [ o 1 o el 1 o ar 1
M8 3 dnsImsdanesndennderindaoeu T lnauiiusudnzddouna

No. embryos No. (%) pregnzmta
Groups transferred/recipient
Day 40 Day 60 Day 120 Full-term
females
25/14 7 (50) 4(29) 0 (0)° 00
37/27 11 (41) 7(26) 5(19) 3°(11)

3 5

ffunnédrdaiosgnaaufen

3814 Column [RE9RY, AULANAINNIETR P < 0.05
1814 Column @831, ANULUANAIININEDE P < 0.05

gnln 2 dmevdanaealdfiu 12 42Tus, galn 1 MlT5asen

N d A
AmsaHamInaassd 1
r o a1 P4 ) + ‘9 ar
DINHAMINATDIasazaedIoeu I lnautslasls Cryotop nu1ldonsIsoN

o = ot =1 o @ 1 g a1 15 ar a o 3
Tuilgiuinsfaduednsainlddunrusdmiunmsugdsfdouuas ldwmiudaifes

ff_'ﬂss’z";eaunmmﬁ vitrification NAWYHA DINIYY electron microscope grid (Martino HATAME,

1_996) OPS (Vajta uasAde, 1998) nylon loop (Lane tagAME, 1999} 4ay Cryotop (Kuwayama

& oia] A o qu e ¥ . . & @ A
ltaz Kato, 2000) FeginsaivisnuasenuuunuietlduFuenien virification maatlsuhga
;::.:::T:: i oy 3/ 4 = 3 = 4 = =2

sudiszgah [l 13w luTasnumauiielfifanssomenngld 185 hge  dnsdnumeans

- gk LR -~ T | ar o =y []
smioumyuzilFlumsusudedadouludavatoviie @y Iauazunzseo morula tag

stocyst (Kelly uazanly, 2004) 32WNs OPS uay Cryotop A189UNIZANIZHS pronuclear

_(Hoch1 uazane, 2004) was ldamwszey germinal vesicle (Iwayama H@Ae., 2004) s?amﬂ
éﬁamimamwmmﬁh Cryotop IWsanseaiinnit ops weedswnuhilnsnensdld
ZCryotop cE‘LlﬂWSLL‘HLHJ\WI’JE]EJHﬁ'ﬂSGLu‘iWU“ pre-hatching (Ushijima Uazaue, 2004; Esaki agaue,
2004) Tuazd ’JE;’EJmJ'LgEEJ (Hiraoka HazamMe, 2004; Katayama Lagaue, 2003) Kuwayama I8
Kato (2000) r'fluﬁ'ﬂ%mmmﬁﬂf{mﬁﬂﬁ'iwemumﬂﬁff Cryotop Tumsusudis Tagds vitrification

-Gﬁﬁﬁfmmmmmm cryoprotectant (CPA) Tuthen vitrification Alosag (30%) uanulsznoy

_ aqmm vitrification 7119 lumsnaassfiidiudsznoumiionlunisnanesily ops doi 40%

(?_Z'PA (Vajta Laznme, 1998)

d:l a =

3 *
TuneumMIHanA 100U lnautatedowhld zona pellucida Aagiievziisaiuniod

& W ' = oo 1 oo
900 lulvh A8 eusz oy blastocyst 155202 hatching blastocyst 181330 iageufinGainns

r

HES = a @ e i ar a w t
Ufedewsssund demandndasoudiinisia DNA 81118 pronuclear HlARsodhg

LTl
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i P Yo ] =t s ' o 1T 8 a1 = .
2@z hatching blastocyst ulﬂti’;li‘h’umﬂ’]ﬂu HASWUITHRINDUTLUVIAIBBUN zona pellucida 9
gt 1 as ozt " = S 5 L 3 as et
wilvidaegery 7 3 1ae7F conventional freezing 11AZ7F vitrification Wuhiisns ldsna1soana

; ' o - 1ot
to HRzRAae, 1998) ‘E]Ef’!%vl‘iﬂﬂ’llli.lﬂ'liﬁﬂﬁ'EWiJ'ﬂﬂ’JﬂE]ui:ﬂﬂS blastocyst g

b ]
u dammumudemsusuisiesniididenniy 7 Ju uennnfiinmsuguiedrdenlnfinga
atIUgauTlunasauiieg 7-8 Tu 3202 blastecyst NUMTALIAsHIseusen TlwuhE
as1sen  78% (lto UasAmME, 1999) uAx 86% (Vajta npzaas, 1997) finsfnu

: o9 w ox e o & w
usudsigeu lnfinaa lasmadFausluvneauduazaedudidounnuagala  wams

1T a8 1 (-1 i :
ARBINUIIAIBOUIZYZ expanded blastocyst NANUNUMIUABAIIUTUIMNNAGA (Massip,

001) Kelly unzamz (2004) e hmsududeiseu Tnuazunsings lunanaudi laels
ryotop Ldg OPS WuginsaiilFlunsusuia1ae3s virification Frdoungeninazaisainse
: éumsé’htjisﬂz hatching blastocyst ‘lﬁ’aﬁu%gummmqmmﬁ’aﬁieuﬁgﬂﬁmnmg%a Amarnath 18
' tﬁx 004) lAnsaudrdseulnlnaudisszos blastocyst o9 8 Fufignihwugudalesds
__'nventlonal freezing fﬂmmwmmwmawﬂw hatchmg blastocyst Ulﬂﬁ’ﬁﬂ?'lﬂ’m@uiw&im early

'biastocyst (86% vs 14%) 's]mwamimaamwm*smaauiﬂiﬂaumisﬂz early hatching

blaStocySt °ﬂLﬁENI(1Hu'IEI'E‘E”EVLJJ3J LAA mmﬁaﬂu%ﬂ’nmaauﬂwmu"mnﬁm middle LB late

Batching blastocyst I8unnTediadiieddynaads (56% vs 80%, a131eR 2) FeoruFann

Paumndvosiiseuszes early hatching blastocyst 9 1uvsenfiu 1t

_ Fenafinenufoafumavesmsdin  Laa  adhnhndesiisoulaszes 1 wed
:Eéygotes) ﬁmﬁﬂiﬁfﬁ%ﬂf}fmﬁiumamsf’z’ai?mmsmﬁné’msﬁaﬂwé’qmmsﬁm‘iﬂﬂtﬁ%
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