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Summary

This study was carried out to develop a simple freezing procedures for

mouse embryos, Effects of the level of treated hormone on the number of

follicles, blood follicles and owulation points in superovulated mice were

investigated. Effects of sucrose as a cryoprotetant, various freezing

methods(1-F; 0.3 T/ min,2-F; 3-5 T min,3-F; 15 C min, 4-F; liquid

nitrogen vapour) using a LN, container, cell freezer and seeding methods

(pincette, no seeding, liquid nitrogen gas phase and copper wire colled

straw) on embryo survival using the FDA-test were determined

The suromarized results are as follows:

1.

The number of ovulation points(the recovery rate of embryos, %) in
mice injected with 5, 6, 8 and 101U of PMSG was 22.6(94.2), 4.7
90.4), 20.2(81.7) and 22.2(67.1), respectively, There was signi{1cans
(P<0.05) differences in the number of ovulation point and the recoverv
rate of embryos.

FDA score was similar(P>0.05) between embryos frozen in a glvcerol
medium with and without sucrose(3.4 vs 3.0).

FDA score of embryos frozen in a glycerol medium with sucrose was
3.6, 3.6, 3.3 and 3.0 for Cu-seeding, no-seeding, pincette-seeding and
LN,-seeding, respectively, This result indicated that seeding was not
needed to improve embryo survival during freezing.

FDA score of embryos frozen using 1-F, 2-F, 3-F and 4-F was 3.8, 3.2,
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3.6 and 3.2, respectively. Significant differences(P>0.05) were

detected between 1-F and 2-F or 4-F.

. No difference was found between FDA scores observed in embryos

frozen in a cell freezer(4.0) and liquid container(3.7).

. Morphologically determined FDA scores of embryos as excellent, good

and bad were 4.1, 1.9 and 0.5, respectively and significant differences

were found among them(P<(.01).

FDA score of embryos frozen and thawed in a medium containing sucrose
at morula stage, blastocyst stage and early stage was 3.8, 3.2 and 2.7,

respectively, Significant(P<0.05) differences were found among them,

. Above results indicate that freezing embryos at 0.3°C or 15 C /min is

better than freezing at 3-5'C . min and liquid nitrogen vapour and
liquid nitrogen container was as good as cell freezer in freezing emb-

ryos.
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@S BEY fEE Bl
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WS WES MR A17171 AR mouse & #HE Bz sl PMSG &
B oK o E Ssol KD WHEMS EE MK ¥ MK Hkd 48
mouse EFf o]l £HFE M Lo s PBS RHI}cd T BHS T
I KA =



0. & % Cd

X HRT AT WM BHE Mol A3 Hec HEo! Heape(1890)
7} Angora  FEo| SREClA EKT 4 MK S Belgian Fol Bifisld #H
S HE H®A stoed MA@ AL SHW BE Kfic] &P s
et 2% Smith and Engle (1927) & #BR #I8 hormone M-S %63}
rat o} mouse ol | M g o2 FIEME HFEA o 1970 FER  PEHE
Bl £HmB BRESN ol 28 &R, #BE 2 L# AN ¥
miol A ZHEHN &S Wb #1TH el fteh Whittingham et al (1972)0]
mouse o] ZFEI-E —196 T7= Bk MBI BEHIT £F 65.0%9 =
BES AL Yy ZTHM BE BHS 2 FEE WOS T2 Bk
e}

1. A% Fe

@HER FEEE M-S KB 43S Smith and Engle (:027) qlel 7%=
mouse o K Fol BT M MiHipS KES S 19.0~20.0 o HINTES R
BT 2% B #FEES B A FSH (Takahashi et al, 1931: &}
5, 1985), PGF, a(f&, 1981: 8%, 1983a), PMSG (Shiraishi et al,
1981: B S, 1986a ; Kasai et al, 1980: Williams and Johnson,1986)
sol FIR=ED sl o] F FSHel PMSGE Mt wo] Fifzsln 3§l o
Zthel B & P EES Aslds HCGE Fu @A

[to and Katsuhiro (1974) &+ mouse o] PMSG& ]~ 10 | O

AL 50 Bpfd] ol HCGE BT EHT &R PMSGS HC: i 1l o 4f



T BEENAN  ZHEMe] F4 14.3+3.9@, 5 IU @EENAE 22.0
+ 1138, 10 IU BBEEdA < 4.0+ 126 @S HHHo PMSG g2
BRALTS Bl HFY B BAmYL, W5 (1987) & PMSG 51U
2t HCG 51UE 48R MO 2 HHsld A/ MENA HEIE 21.1
fil, £8 ol 216 AT HMKERS 79.5% (Fy 34,08 ) dobz shg ot
Sasamoto and Murakami (1961) & o]2l mouse ($#8%F 7.0 ~ 10.09) ol
PMSG 9} HCGE 1.25 ~ 10 IUS ##3 v 1.25 IU= 1.0~5.718,
251U 0.3~5.7f, 51U 27~9.1f, 10IU 15.0~18.9f@2 Mm%

T mouse o [l W& BT Jsictn WA

2.8 2 M

REM MK Aol BEMEZE ARRS i@l IR MRS 53
3+ BHE (DMSO, glycerol, ethylen glycol, erythritol 5) o} 43 i@
S REsle THBY BHE (sucrose, glucose, raffinose, aibumin 5) 2
BEEHe 4+ At ( Szell and Shelton, 1986b).

Whittingham et al (1972)¢] DMSO & F|fislo] mouse o 8 §F-S BHAL
st Hikol BMEHd LIk ##fol & DMSOS MEME 32 Al 2ot
"(Willmut, 1972 Leibo et al,1974 ; Miyamoto and [Ishibashi, 1978
Kasai et al, 1980), Bilton and Moore (1976) 7} (LI¥ ZFEFFO) B kol
H AFeo R glycerol o] MMME HE7 Y&o] BAS = 24 glycerol of
N B HE7 BT o] ¢} (Miyamoto and Ishibashi, 1977, 1978,

1979 Merry et al, 1983 ; Miyamoto et al, 1986).



2 B glycerol o] THI HMiElA TEY WMEMZ A A sgl o}
HRES Mot —HI RET @A Fstn gk Kasai et al (1981),

Schmidt et al (1985), Urano et al (1986), Miyamoto et ai (1986)

ojn

< mouse ZRFFSHol 4 glycerol o] DMSO w v} % s}cba Y%=
53] Miyamoto et al (1986) 2 glycerol ol 4] 78.0%, DMSO o4
27.0 % o} HfrEE £4& o] glycerol o] DMSON o} g¥s fiFs
XMl WESY L Miyamoto and Ishibashi (1979), B{S (1986) &
DMSO 8} glycerol fell & ¥ sto]7} gletm @&k 9ok 2o
Urano et al (1986) & mouse BRof A glycerol 2 HHEHE & Fsld
27.6 ~50.0 %, DMSCof 4 = 60.0~ 66.7 % 2 EHFEEXRZ do] glycerol ¥
Bt DMSO 7t BiFsictn #4519tk 58 Parkening et al (197),
Miyamoto and Ishibashi (1978), Leibo et al (1978), Takeda and
Elsden (1982), & ¥ (1987) & mouse SZFSEN Mol Aol 1 glycerol X
The DMSO ol 4 el £H Kol RiFsida #igshadelh olsje) @
M 24 = ethylene glycol (Miyamoto and [shibashi, 1977, 1978 @ Miyv-
amoto et al, 1986: Urano et al, 1986) i} erythritol . Mivanote et
al, 1986 Urano et al, 1986)§c] B®S T ot B4 LI Mk
of 2lelM = glycerol & o ol FMsn 9+ ol

Rirelv MR BESA 4 BEE GRS S&HAA 4T A g B
- REslc sucrose & R HmmEtd To XX 4 o] Kasai et
al (1980) o ofsf @& 2 LIk mouse T FIAT HZ7F Al2y o2 o] ¥

o}z gt} (Miyamoto et al, 1986 ; Williams and Johnson, 1986),

BASH ) sucrose & EAIS W HEE AT MR HMAS BA A 2



MBS RE3HA slto) (Wood and Farrant, 1980), B Eo] weld=
WO ot Al st R WA Al WMEMZ FAs A (Miy-
amoto et al, 1986; Chupin and Reviers, 1986), &M K % ¥ (Kas-
ai et al, 1980; Chupin and procureur, 1984) 2|z {HsEM &m
¥ BX&X# (Williams and Johnson, 1985; 1986) S o= B A A
ST itk Kasai et al (1980), Chupin and Reviers (1986) = sucrose
T WEM AW Y BREMOE A5 82.0~96.4 %0 & AEHFKS o
< ¥k Ak

W2hA  sucrose & WH M BrFol FIASH BIEEY % Ho| o3t %
FAel BAMS BAMm o2 48 B do] BESH S ogd one -
step ko] mIBBslet: slgd ok ( Leibo, 1983, 1984 ; Renard et al,
1983, Merry et al, 1983). o] 23t one - step KH#:& Kasai et al
(1980) ¢] mouse S FESNS MM % sucrose HMEKES MR mET
WO M Bx kol AMstthn 43 % Leibo (1983), Renard et al
(1983) 2] K& (1984) & sucrose & F A S one - step straw
T Wizt ord, Szell and Shelton (1986a.b) & o JS  FlAsl o
mouse 5 FEHBcl 4 80.0 - 92.0 % 2] A£ES 29, Williams and Joh-
nson (1986) = 4] e Hko g 8.0%9 £& AHFFS gdgon I

- KA B e £3 9o

3. A H &

XHEBe Wk Hikol Aol B B (0.3~ 1T /min) 3 LN, (&
2R liquid nitrogen) L@l HE FESA7 S 2% Bkbo] A=
4 2SR HK HHE BRAZ two - step FAEE (3~ 15 C

-8_



'/min) & Tl gLk

IF RO g M-S Whittingham (1975) 0] rat ol 4 0.3 C /min o
2RSS W 57.0~65.0%, 0.6TC /minol A& 73.0 ~84.0 %2 R
< dddtn st

E3t Moore and Bilton (1973) & 0.22 T / min o] &8 & Hpo
& mouse ZHFIE MEAA 64.7 % £H KL 391, Mivamoto and
Ishibashi (1979), Massip et al (1984) & 0.3~0.5 C / min o HgR
BKish] 43.0~88.0%° AHFEL gty BERUS

S# W#E HEo2E Massip et al (1984), @} ZF (1984) Fo] W4
gk u} 9l o=, Nakagada and Toyoda (1980) &= mouse ¢] ZHMWS 0.22T
/min B HEARE A 85.0 %9 4K AT, 0.67 T /min 2 FifA)
A e 29.0%, 23T /min2 & HEE BE 0.0 % AFRS oo he
BT HAE A EAT RS g

=4t Kasai et al (1982) o] olstd DMSOZ #Msled 0.25 C , min
2 50 T7hA) BkSste 96.0+£5.7%, 1 C/minolA S 84.0 + 6.0 %,
5C/min & 76,0+ 13.3 %, 10C / min oo = 3l.0+21.1 % HfFEXH
T ool e HER MEsY ¢4% AR ETI0%D @4

olel = 3tel Mazur(1977) & MB9P Kb Bmol oW HBEZ Byt
Astd = ABel BRAZ %H8 dolvbol Slmw @8 MaE (1T LIF /
min) kel &= Yow oty FiEstyck

Ty Rifol € BMESH] sucrose & Mt FEE B SRS pre-
dehydration A7 24 mouse Mol 4l Zf Mitol WHMS #irs

g} (Williams and Johnson, 1986 Miyamoto et al, 1986).

-9-



sucrose XM MEE Yobwsl el M WBIT € (1987) & 10%
¢ glycerol 2 sucrose & FASHo 2 sty FHO TEHS 0.3T
/min 2 -35TC7x FHA7 L LN, (@2 %) o H&EHNS 9 FDA -
test o o8 76.0 %9 AFEE o] sucrose o BN Brol: JkE WE
7b el E RN AF R EESS Fx Qign W&t

221t Kasai et al (1981) & sucrose o WM HES ofo} walw
sucrose Rt O 2 MM HEES Yol AL  sucrose T FAMT- AR S
Wl & B £FE] 0.0%UhL WEst sucrose o o i S 2
gl & RHH

Wood and Farrant (1980), Kasai et al (1980)9] mouse REWS &F
Msted two - step BMikSYkS WHEMES #Fstd F9l 0w Renard et al
(1984) & EHE M M4 (cell freezer) 2 0.5M sucrose 5 {# A5} o
“30 T (12T 1min)eld 3045M BB % -196Te LN,o BEso
88.0 ~92.0%° £ 4A#FES Yelfd ., Bouyssou and Chupin (1982)
€ 6.6TC /min9 FE= S0 T7hxl BHAZ RHHAA @18 Mo
BE S 2 BEE oo sty o] Wood and Farrant (1980) =
two - step Ko F& WES A9

BAE HUORE dry ice MASHET cell freezer Hikt7ET} LN, - con-
tainer Py BRgL ko] 9l =l Miyamoto and Ishibashi (1983) %= i N
skl BRAS B MO BHASERS] BEAC i RS So)s B dry ice M
ko2 WMEME 1.8Meo] glycerol & fAste] mouse ZEFFHoIA] 62.0
7ol HFERE 30 cell freezer BMiLriol4 Miyamoto and Ishib-

ashi (1998), Nakagada and Toyoda (1980) 52 mouse ZEHENA] 82.0~

_10_



86.0 %9 ¥ 4£HXL ddchn MEs )

224 Joseph (1985), Franks et al (1986) ol o 3lwl cell - freezer
= A BTt 104 Lk LN, 7t 2Bt o2i7tx) RET Zo]l
& mEstd

22]8te] Kasai et al (1981),Williams and Johnson (1985), Krag
et al (1985) 5-& sucrose 3 F|A3 LN, - container Biftzko] M
Bl gaeyq smigkol st ®EN o, Miyamoto et al (1986) &
LN, - container F&ES FIASIY 05T /min& -75T7x FE4
A -196 TColl BEAZAS o REEE 88.0%, BWME 85.0%° =&
HHFES oJo] Cell - freezer k™ =RV gy B&RsIQo

“1 %71 Rall and Fahy (1985) = A& W& £% WH (vitrification
solution) & MiEZ & LN, - container ol 4] BEE Bifsld mouse © =
FEFRel 4 56.0 %o A£HFEXES o] FBH T vitrification solution & F
M BEtkol BEahAl =t (Hsu et al, 1986). 28 i Fahy et al
(1984) = vitrification solution & F| /g FAHES #F AT Ty
fa A5 Kd BRol BFiES 7l o Fol MBSl ME UM SEsitin
U MK RASS kM RAEBE FiEshs Zo]l LA Mozt B
e} ol2{3t vitrification solution g FIfHsle] Rall et al (1987) -5 fi
R 88.0 %S 4#FFES o992 Kono and Tsunoda (1987) & 77.0~ 86.0
% & MBS o] o2 vitrification solution IS TR

BRES Fikel slolA #MIMS] BEC] UL Ao #rEAc

_l l_



4. B X

RN Mk BB + XKL Whittingham et al(1972) 0] mouse =
W kA REE AAS A BTe BTde 2 x5 4ol ®
I EHYG BB ZEME 2 AV Ao KA gow @HRN
RAEZ T8 Kdhol B IA ZHT BE LA (BEMKRS B4 )0 44
Migel HHEEy HRES FA Heo] HKEE A sz F gEfT=lojof 3t
€ Aee ¢ $ct (Leibo and Mazur, 1978).

EF EXAE sl=24 -5T ~-15TellAd Mol £3 F+ @AHNL
A7l straw O KEERS ZAEZ BRI Hol BRH o R
K7t tafEEl 22 Mol A Eie = WY o BEM [ao] 9§ sample
o WmE ERS Bikdsn sgeh ( Leibo and Mazur, 1978 ).

1K 7359519_-' cooled forceps, dry ice, ice crystal, copper - wire, W f8
#H #HX(Kasai et al, 1980, 1981 : Miyamoto and Ishibashi, 1978,
1973, 1986; Miyamoto et 'al, 1986, ## 7 #f,6 1984 ; Krag et al,
1985 &£, 1988) S°¢] 9199, non -seeding (Miyamoto and Ishibashi,
1983; Krag et al, 1985; Renard et al, 1984 : Miyamoto et al,
1986: &, 1987) 28 % RiFd WMES dgdtn Besln dch

Miyamoto et al (1986) & mouse ¢ ZIFIIS ice crystal Koz
73.0% 9 &FES i, LN, vapourel o3 X HEo2E 57.0
~61.0 %, non - seeding © 2+ 68.0 %29 A HFHEL o] ice crystal o
g ke R: F& RES Jddohkr ®|K3IQY L, Miyamoto and Ishibashi

(1986) = mouse = ¥5HY BRE: BF ice crystal @ #Ksld 80.0~ 85.0%



o ¥ £H %S, non - seedingoll4] 80.0 -84.0 %2 o HHFES
dol F XK Hitol g ik EREE dodn sigu

Z3 Miyamoto and Ishibashi (1983) = mouse o] S Hk: &
dry ice 2 fHXK3ted 40.0 %9 A F-L, non - seeding d A = 41.0
%0 LfFRE Qdo] dry ice MK Aol non- seeding XTh (KM G S
= BEsgd

22+ Miyamoto et al (1986) & non - seeding HEO T 69.0 %
Q3L LN; - seeding 4 & 76.3 %o 4 %L 6] LN, - seeding ol
O s #&ol v EFEROY 2RE glgohn #E 9 Bui - Xuan-
Nguyen et al (1984) & BE&# ol sucrose & ZRMSt= W Mo| Mk
371 Aol BASZ o Fol MikEA R ZF Magsitdr SEHo
¥ £FFL dS ¢ A WES

5. ZMP DHF B

X EFERLS WMo BE, H& B ME HF3 9 BEY B
Pl mel ERZE glow, Uramo et al (1986) & mouse of 4] glycerol =
Wi M2 EASHT sucrose & BRAMKOE 1] 8 - cell & 80.6 %,
morula = 73.0 %, blastocyst ol 4 64.4%°] £FEL glon PBSz k&
BT ZeEUE A e £ 52.2%,46.2%, 30.6 %9 RS o] MM
A&l ETAF S Foko=, P 8 (1984) £ 1, 2, 4, 8- Cell of 4]
£#& 26.7%, 76.4%, 70.0%, 83.9% & o] 8 - CellojA 3 @EHH
T EFES ddeh oo U B (1987) & glycerol Bk ME 1.4

Mql o three - step 02 [HHME F#AA 8 - Cello]d 68.3%), b5

_13_



RElA € 73.1%9 &HEL dd

224 BE (1986) & DMSO 9 glycerol & HmMYUL = 8 - cell
mouse RFIoIH 70.6 ~80.8%F, BREAN £ 70.4 ~ 81.6%9) 4
FEZS dol 8-cell 3} RWE Mol 287 gt s+ morulas)
blastocyst Atolol =3 = Krag et al (1985) o] moruiao] 4 71.0
~92.0 %% 3R early blastocyst o4 &= 68.0 ~ 85.0 %, late bla-
stocyst ol 4l&= 27.0 ~ 61.0 % morula stage 7} F9to v, Miyamoto et
al (1986) & 4] morulacl4 80.0 %, blastocysto] 72.0%% alof

blastocyst stage ¥t} morula stage 7} HWFES} ot

6. WMBP2 4% HE

REM &% AEd e —BRwo 2 Hod g FHrd BreSwma N
2 5 th, FDA- test (fluorescence diacetate ) o SRR} Fk So] 9 +ul
°|F Kol UY HEL 5% CO; incubator oA 37CE 4AAH —=
BRf] S B8 RE RS BEsld PwEsle Hiko® Shiraishi et al
(1981), AET (1984) o] 1% MET ul Yo} K& BH ¥ KRS0l
LR Befie] Wol FHESH 2R fiwslsl 4 FRo YS 4 o
A ERT fE Fioladne ¥ 4 31‘4# st s (Looney et al,

1981). 2@ el Donaldson(1984) off © 5= FDA- test o HARSfy Hi:
o ST K M MAE FE W ME UL WEsdos, Shir
aishi et al (1981) & DMSO & MMM sl JH&s MM % KBSy
q PE HEo2 AS L 58.0% BEL 32.2%, CH/LS 9.7% gcoiwn

o, H(1987) % A mouse FITFE Hikkslod excellent = 41.2 %, good

_14-



34.0% , fair 15.5%, poor & 9.3 %2 4#%S ooty #Esigcl
22]3 Nelson and Nelson (1985) % HREREM oz REFI} FHMo
s EENLT 319, Burks et al (1965) & FREM O T &
Z% A BWFE BRI 63.0%7 THA L, BRKL 58.0%, CH
€ 31.0%, D&E 12.1%9 ZHES Jdcte #ESA

] FDA - test + FE&NX WA FlAsld £Fstx dv MK #
Sl MAAR BES RE}S B BA =lco o] HHS HBsl
o2 BT 4%E PwEsts HHog Leibo and Mazur (1978), Linda
and Trounson (1980) 52 mouse o 3§ HPHolA | Schilling et al (1982)
7 Schimidt et al (1985) & 4 2K HANH FDA -test = HHI

M Hikelztn LSt

-15.—



1. & UM % B

A KBS 19874 1 A 19884 5873 X k8 EXEHEHN I
KHEE XRED * KBK WR KHE FIB ARFAA X o

2. St MY A AN ¥R

1) $t3 B%
PR e 6 A (ME: 25~ 409) LI LS MHE ICRARY k&E ¥
BE mouse & A3t

2) A% wEH
HERY BET 16 ~28TCE Mzl AR ML 14h /dayz 3
stk 223 A pellet, AR S 27 7 H HBAAA

3) f#3 Hormone #
HEEN FE&Eo] {#HT hormomne M= PMSG (pregnant mare’s serum
gonadotropin, =3tiit, A% ) &4 HCG (human chorionic gonadotropin, =

sknt, B )& FAHAS

3. XM %Xk

1) i@k &L
@M FRE A BMEAN PMSGE 5~ 10 IUS HAT oS 48
B M thel HCGE 5~ 10 IU EHIF Mo R—FR Ht: mouse &

- 16_



1112 8FEAA B2 XES BHIY % g ¢ oMl zdo] BERS
B o BEAA g fAftc BB A BAAFL

2) Mo BRI

TR OB HREBE HCG M % 48 ~ 80BE[Y zlolol HE F izt
B 72 YR % 0.224m millipore filter 2 W@ 7 zZH &K
B % m - PBS (modified Dulbecco’s phosphate saline) BIHES 1 m¢
EHBE A3 WTE watching glass 2 MUgsl ot

Bl ZFEFLE 40 ~ 80152 M BWEHASTIHN BEWEZ FER
BFEe sl Mgl EAYL, R2HM 9 B% AHHL KB4
B 41 A L =k,

3) BEM ¥ BASHmS Wi

¥ EMA mitk MR Table 1o #5735 vle} o] m- PBSE
M3t FEAsIG L

BHIEM S m - PBSo| 10.0% glycerol 7} 10.0% sucrose, .12 1
20.0 % mouse donor serum¥ ZRMT A1}, m - PBSof 20.0 % mouse
donor serum 2 AMI S A ok

Mm% - donor mouseold FEmE # 2,500 r.p.mOT 1058 FLOE
st & M 56 T WEBolA 3049M FEBAA 2 -20T #
HEol REAS7 A AL



Table 1, Composition of modified Dulbecco’s phosphate buffered salin

(m-PBS)
Component Concentration
NaCl 8.0 g
KCl1 0.2 g
Na ,HPO, 1.15 ¢
KH,PO, 0.2 g
CaCl, 0.1 ¢
MgC1, - 6H,0 0.1 g
Glucose 1.0 g
Na pyruvate 0.036 ¢
Bovine serum albumin 3.0 4
Streptomycin 0.05 ¢
Penicillin 0.075 ¢
Triple - distilled water 1,000 m¢

4) HEEHS ARMm Y BE

HAEW-> PBS #B#Eol 10.0% glycerol ¥ 10.0 % sucrose

20.0% m#s BEEL A3 PBS gl 20.0% migs)

Zeli

10.0% glyce-

| S—

t ot t t
(a) b) () (b) (c)
Fig 1. Freezing apparatus with straw loaded as indicated

a) Cotton plug

b) Dilution medium

¢) Air bubble

d) Freezing medium + embryos
e) Straw powder plug

P 18_
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rol & B4 A¥S 0.22 #m membrane filter & W@ & WFS &
B HEHEA &4 500 FHA7I= one - step HES FAsIg o X
BEo 2 Tfifo] B¢ KWL 0.5m 9 0.25 m¢ plastic strawfol] 5

~ 15 2] ZHIS Figure 13} o] EASIS HENSIY o

5) BEE Hik
WFE strawo] AT # straw powder = ¥ T FiES T

Mzt Aol WM HEES LN, & HAstgd o, 88 Mg Mk (R
=204 cell freezer, planer products, England) 2} LN, - container
(Union Carbide, U.S .A) Foll A EHE3I 4 ok

A MEE sensor ol WHAME A 0.5 m strawd 7Y A EEA
7l % auto - recorder £ WEAN T ML B strawo] fIBE S  straw pow-
der plug 7} 8 M3l & b

HfE Ko 9en 3o

WL -F #@eld -7C7AxE 1 C/min e FHAZ & Hks
5% Tk BEY 4E 0.3C/minZ -35C7x sl LN, -
container ol BE MR{Fslgch

21 0 -F: WX % 54H 8% % 3C/min2 -35C7x F
B g 5T/ming -80 CT7x Mikistd BiEE HasH0)

3 I -F: fEX #% 59M BBEY 9L 15C/min 2 -80T7a =
Hksstel LN, ol B Mastalct |

(40 NV -F: X % 500 SEL o2 LN, £F 3~5m7x £
AlA LNz - vapour o 54f SEAZADG7 -196 Coll BE ®BESIA
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6) #H X

fEK FiEL P - seeding (pincette - seeding ), N - seeding ( non - seed-
ing), LN, - seeding (liquid nitrogen vapour - seeding), Cu- seeding
( copper - seeding) © 2 & 4 3le] i 3t =5l, P - seeding & PincetteS
FIfstd Kol Eoldt straw LEHE ul2) LN, o BEAAR A
ER JFAA 3~ 5 B Kisdiol Yetd ol 71 mMstges LN, -
seeding & -7 CY™ LN, J|@ElA 2~ 5m7tx BMgos T
7b 3= o)de BMEE % - 15T A¥gor, Cu - seeding 2 1mm  $§

T straw Yo A Ne 2mztA0 2 STt BodE WA B B Mk

o},

e HHoR MHKS MEHZ, N - seeding & HKS 311 ¥ Ao

7) M 73
LN, - container o 2 a5l gird straw o A = strawgE 38.0TC <

24 A TEo) KiEfhol Akl A7x 9 8~ 108 W)

8) RFEFR £ Flw

RIS &% el 290 FDA 3', 6' - diacetyl fluorescence 1 mg-S-
aceton 1 mfo]l MRS o] A& m -~ PBS# 600,000 : 12 HEARA
o= ool pHE 7.0~ 7.4 9tk SR A% MES FDAMC &
H7h BRE s RHMS Y2 BEANN 3~59 o K#Y % FDAZ So9
A @2 m- PBSHel &7 N EBEES (Nikon, TMO - diaphat Japan)
100 ~ 200f% TollAl $Esle] c}&7} FE score T WMstth

P(positive) - 5 . M HHER 287 KB B JEI=A (5%

100%).
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P-4 W SEER bl 80% Ll bo] #ea |MES WA (4%,
80%).

P-3: REW HEK 50~70 %7} & BXES "2 (358 60%)

P-21: 30~50 %9 SEK7 &ts BHS BHIAY 2= 5 27}
ke 5t EES delds A (28 40%).

P-11 20% LT AR} &G B BHRIIAYG == 5 HE
- B BAES B R (1% 20%).

N (Negative) - 0 : #®& A< A8 == @gn oJ54 Bol: 2 (0%

» 0% ),

4. HEH RE

B3t RAEE B, <P RED BK Al stdm, Kol i
A4t LSD #sh duncan) 3% #wiol ool & AR HEMS
B sk el o
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1. A%B #Fie
PMSG fE K¥ol =& S 27, mias 9 Sfss =3 5

KHES mg-e Table 29 )

Table 2, Effect of dose levels of PMSG treatment on ovarian size,
number of blood follicles and follicles following superovula-

tion.
Dosages (IU) No. of Ovarian size (mm) No. of
No. of donors blood No. of
PMSG HCG mice mated (%) Length width follicles follicles
70 1) a
5 5 95 (73.7) 39105 29+04 3713 88+3.3
. )
6 6 252 (70 38405 28404 3it 11 107+5.4
ab
8 8 54 (g39) 38403 29403 40+ 1.9 11.3+3.8
b
0 10 240 (61142) 40407 3.0 406 33+ 1.6 11.7+7.8
1) Mean + S .E.

Different superscripts denote significant differences within columns
(P <0.05),

el Aolel dejl = PMSG 51U 101U #HEE A && Ty
3.9% 0.5m9t 4.0+ 0.7 m2 gy AP, 61U 81U HEEY L
F# 3.8m=z 51U 101U HEEuo goy AEKS ot =3 5
§of ol glojd= 101U HEEANA F 3.1 + 0.6mz 7h3k Qoo 6
IU BEEAAS 79 2.8 + 0.4m2 1Ak 2Fgto} SIS 37 oA
€ ER7 49+

sl delAe 81U REEANA FY 4.0+ 1902 H— Bgroo,
_22_



6 TUold+ 3.1+ 1.1f2 6 IU HEE7 8 IU HEE vl S 0.9ms} 2
ket 2 gEEfdel FEELS ddth =3 Ml deld 101U HFE &
e F¥ 11.7+ 7.8f82 Bkx, 5 IU HHEkod= F% 8.8 + 3.3z 7}
A He MMEE Heldlor] hormone o HEES HBm<l7I= SMiL: Himst
del (P<0.05),

PMSG HHEE =2 HESEe] ®S EUEK S Table 33 o}

Table 3, Effect of dose levels of PMSG treatment on ovulation point

and recovery rate following superovulation.

Dosages (IU) No. of No. of ovulation point No. of Reoovery
recovered
PMSG HCG mice Left ovary Right ovary embryos . rate (%)
1) a ) b
5 5 30 11.3 +4.8 10.5+2.9 20.3 +11.9 92.8
a b
6 6 60 10.8 x6.1 11.1+6.5 19.2 +11.3 87.7
b
8 8 15 12,3 +5.8 12.8+6.6 18.4+ 13.0 73.4°
(4
10 10 40 16.1 *6.7 16.6 +6.8 21.4 £ 14.5 65.4,a
1) Mean +S.E.
Different superscripts denote significant differences within columns
(P<0.05),

PR ECl slelMe & BB A EH Ml g ZRE A9 ggod,
HegnEel Bt A He me 51U, 61U #HEER £4 Wil &%
21.8 ,21.9f% =3 B@Ee e, IU HEEE 28 gt
25.6f@2 =& Mfrdo™, 101U HAE = 208 HMWEe] 32.7@=A
EHRBEEANA b Bokvh #35) PMSG BS #mAs A HEHEY &
E #mfYey 51U 61U REEMS BAT L& REEIA FER
o] 9,1‘5’14 (P <0.05),
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R Eik Lol = 51U, 6 IU BEE 7} £4 92.8%, 87.7
%% MBEE ¥oe ¥ KRS vyod, 81U HFAEEAAE 73.4
%R ok W2 MMEE JEtde Zod KRR ¥ PN 101U @
BEANN € EggHE glo] A 65.4%2 okl Ll o] #EE Ito and
Katsuhiro (1974) 7} PMSG 1IUE H4tsld &% 14.3+ 3.9, 51U
t 22.0 £ 11.3M, 10IUc]l A& 41.0+ 12.6@ SHHS HHAD
PMSGe| &2 #BmAZL+ S Ak FFH Bmacte #45d % &
B £R7 dg o HMB delAE BS (1985)9 WME EUD
BRItk #E(1987) & PMSG 5IU% mMtsld &% MEA
Bl 42.7M8, BEL 795 %030 o o] RKL A£H ol
A IR R QA Jeld & RS FA—slgn, Bk ED AR
FiFHol el e & BB R ol Uk =3 EsEo] ol A &%
(1988a) o] HFEoA PMSG KHEES H#mAls ® EikKe] @Rbygds
#HE o BUT Rkol st

Bk Table 29 39 #RE £4s 2w hormone o HEFo] KLY =
7o vlAle BB 3o, PMSG 9 KE &S BmA R = gl
BES me AmPod EKF JojAd & BISE BRES by
ofel W& HAEI Fo] AMOZ Hiisldor ¥ o2 migsic)

2. WP AR

BAS W} BREWol sucrose Mol =2 MM WE container of 4] b
% FDA -testo] g mouse =E5HN 2] £ HFRE HLET R Table 49
#oRg upst 2o



Table 4, Effects of freezing and removing media on mouse embryo
surival evaluated by FDA- test.

No. and@) of survival embryos
Freezing Removing No.of evaluated by FDA test

Treatment medium !’medium 2} embryos Score
frozen P-5 P-3 P-1 N-0
@ @ @  ®
~ 58 41 10 34

PG S 143 (40.6) (28.7) (6.9) (23.8) °-°

PG PS 103 43 36 2 15 3.2

(41.7) (35.0) (8.7) (14.6)
141 74 17 44
(51.1) (26.8) (6.2) (15.9)

. 197 101 44 47
PGS PS 389 (50.6) (26.0) (11.3) (12.1) °-*

276

o O w »
8
@
wn
W

1) PG:PBS+10% glycerol, PGS: PBS + 10% glycerol + 10% sucrose,
2) S:10% sucross, PS:PBS + 10% sucrose.

Biktwe] PBS +glycerol, ol + sucrose BtS Hmm4lzl A  @REE
(PG:S)E P-57 40.6%, N-0 . 23.3%, F¥ score 3.0 (60.0%)
o2 & @EBE hd st FRIQL, -3 R BRE#ELS  HeElg
B BEE (PG:PS)d4= P-5; 41.7%, N-0 ! 14.6 %% 1irjule} 7
¥ score 3.2(64.0%) 24 MAER 2 @& EHFRI o FUe F
B ddst

8] 3 BEEH] sucrose B M C BHEE (PGS:S)o AR
P-5:51.1%,N-0,;5.9%% F¥ scorext 3.4(68.0% )% o=, D M
HBE (PGS:PS)o4 P-5;50.6%, P-3;26.0%,N-0:12.1%%
et da ¥ scorex 3.4(68.0% )2 C @EES} ELZ el
ot (P<0.05).

glycerol BREWNA S sucrose = HA #FH3 Axct PS¥ ( PBS + suc-

rose ) & FHEHYE A AR FL HERe HEHAIN Y BRIMAIA -



sucrose ZAM7t R Row EEs el ool st Leibo (1984) <«
mouse POl A  sucrose & glycerol & BREY o 64.0%° A FE
Merry et al (1983)¢] 1.0M glycerol & M5 o fFAstd 1.0M
sucrose £ BREF S o 60.5%° £FRS BEY AT LAY Kasai
et al (1980) o 939 PBS2 0.5 MEI sucrose & Mo T {F Al
82.0%° &£HFEE 2 Aroe EUdth el MEKT HHEM R XKl
%% sucrose 5 MY S # Williams and Johnson (1985,1986) o]
70.0 ~ 82.0 % 4£HFES dol K R b EEL Bl gk

gk, Schilling and Dépke (1978), Schilling et al (1979) o 2] &} FDA -
testof 4] 3~ 4%fpo e AN S o brillianto)4 85.0 ~ 90.0% ,partly
; 16.0~21.0%, Weak ; 20.0 %9 £ {®Eo|gl2o= CO, incubatoro] K%
#£9S do BEIAST ESHAe, & KFEY P-37 P- 1Az B
B arfetke] A& Aoz fmdo

RO WEMO BEHO] T sucrose B HMAIZ Axoe HEEEET
BrRWol 2z 10.0% sucrose & ZAMSId mowse FHEI EHFERZT A
EAE = A& Aoz 424

i BE container oA MEET # A7) MK HHKE HE BEsho
AL #F+ Table 504 ¥ F+= ull o] k3R] & N- seeding o
e P-57 54.2%, N-0 ; 10.5%% F#¥ 3.6(72.0%) °] score & 1}
epia glem | P - seedingol o4 P- 57 44.6%, N-0;16.8% 2
¥ score 3.3(66.0%)% 2odFxm du,LN, - seeding o4l = P - 57}
42.9%, N-0; 19.4%, F¥# score 3.1(62.0%) 2 4 FHo|] TR

tt. 222 Cu- seedingoldl= P-57 56.0%, N-0:9.5%0|9 F#H
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Table 5, Effects of seeding procedures on mouse embryos survival
evaluated by FDA- test

Method of No. of No.and (%) of survival embryos evaluated by

seeding 1) }er;g);g':s FDA- test Score
P-5 P-3 P-1 N-o0 -
N-8 275 (5144.3) (zsf.;gf) (10°2) (15.95) 3.6
P-S 316 (344.2) (3%‘.)?) ( %?1) (12.38)
LN, -S 191 (428.%) (25D (1) (13.74) 3.1
Cu-S 116 (566.40) (23?3?) (111?2) ( 91.15) 3.6

1) N-S; Not seeded. P-S; Pincette seeded,
LN,-S: Liquid nitrogen vapour seeded. Cu-S: Copper wire seeded.

score = 3.6(72.0%) 28 HEHE3I ot BERM AEMELE ddrh o7
N - seeding¢] P - seeding ¥t RMF3F AL £F (1988b) ] KL~
£ RS #rsld T

K HEE gathos #£Esld v Whittingham et al (19727  mouse
ol 4 -3.5~-4.5T Aolo) fHKksled F& WML AL Liv K
fislod ol sle Ao Fa#sol olA7x A4 Elsden er al 1982)€]
#tk (cooled forcep ) ©.2 fHksled ek

JEd, oleidt BEE WHL, HBHRel obd A Fel &Y strawk
R BUWHAA sleg A 9o welre 23513 sample &0 N HD
ZA g Argette] A& S A AL BEZ U (HES, 1982).
E3 Leibo and Mazur (1978) off wh2m fEk2 shmy KiEdS FHA A @5 H
B s & st sample WA LR (plateau) ol o % HES 2o+ At
o shgdet

7.8l 3 Miyamoto and Ishibashi(1983) + mouse ¥ HF>! * drv ice §.



B Y BB seeding 312 UL al& step wise KOS WK glycerol
T BEmME A £FE) AL BESL & R HUY @R o,
Miyamoto and Ishibashi (1986) & ## =K XA MY BB, HX
T ES HASA e Bt WHEM (glycerol 2.0M) T B5[do]
54 LigeYe AEE 80.0~85.0%%2 & AR @WEsIY)
Miyamoto et al (1986) & mouse ZHEML & (k) oz fEkg o 4
fF#o] 73.0~82.0%, Hkslx] %S HAL 57.0 ~ 61.0%24 & ikt H
K5+ @Emoel vehygch

L 2R AR wkek o] 10.0% sucrose 3 MY o MHARSHA oo}
o2 BEE AR Yete AL & FEY SRINE BERES A
1 B & 2R 20, HEMY HE Y RE, BT BE
BW, HEE EES RE BA, MK HE Sol deld 4pEd Be
K7 9% Aoz BHAH

BAEEW ] sucrose T FHMIIL LN, - container o4 B&E<S WAL mou-
se XMW £FE FDA-test & L& & Table 63} )

1-F B#k 5% P-571 62.7%2 @By o} EHslgdon, N
~0:6.9%, F¥ score 3.8(76.0%)2 71A & RES 8 Fdc}

2-F B Hikollde P-5:48.3%, N-0: 21.8%9) Bt o 2 4
N-oolAe BEE Holed EFMT RKS Jebld o™ ¥  score
= 3.2(64.0%) itk

3-F Bk ¥ P-5:.49.4%, N-0:11.7%=2 7% score 3.6
(72.0%) & Yetlle] | -F Rrohe okt @l 2-F9} 4-F neps
R#Fshg ek



Table 6, Effects of various freezing procedures by liquid nitrogen vapour
(container ) on mouse embryo survival evaluated by FDA - test
in mice.

Freezing No. of No.and (%)of survival embryos evaluated by

P-5 P-3 P-1 N-o0
-F 917 136 44 22 15 3.8°
1 : (62.7) (20.3) (10.1) ( 6.9)
~-F 166 76 27 75 3.28
2 344 (48.3)  (22.1) (7.8) (21.8)
3 -F 23 114 81 9 27 3.6%
! (49.4) (35.1) ( 3.9) (11.7)
4-F 166 68 54 23 21 3.2°

(40.9) (32.5) (13.9) (12.7)

1) 1-F : Room temp, — -7 (1T /min) Smin_ _, - 35 C(0.3TC /min)

seeding
- -19%6T & mi
2-F : Room temp. — -7TC(1T/min) ﬁ“ﬁ - 35TC(3C/ min)

— -80T(5C /min) — -196T
3-F : Room temp. —» -7C(1TC/min) 230 _, - 80 T( 15C/min)

seeding
- -19%6T 5 mi
4 -F : Room temp. — -7T(1T/min) se;glilt:g — Rapid freezing

LN, vapour for 5min — -196T

Different superscripts denote significant differences within columns
(P<0.05),

4-F BE H®EE P-571 40.9%2 2 BERE & 73 woesw N-
0:12.7%, F# score + 2-F K H—g 3.2(64.0%) = Vel o)
(P<0.05). 1 -F9l 3-F Mg Hske 2-F9} 4-Fuo @HEsigo
4 2-F7 3-Fro #F dojz Ao dajiqs BRatsior & Ao}

x AR RRET Massip et al (1984) o] B8 MEEE mouse 2R
Gl Al sucrose & AEMmsled H% 0.3TE MY % MMAA 85.7 % 9|
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T AFES BHEY Axngs £TF o i ffol9l L Bank and Maurer
(1974) 7k sucrose & #£AIsl=] %3 3T /min 2 Hgtsld % 5
A 47.0 ~ 67.0 B AfERS Aol K W WE bRV s s S )
AL mouse AFIHCl M Willmut(1972), B19} 2= (1984) 3y Ao —
B HEHAE debdch =%, £F (1988 b) KAl 4] sucrose 5 R
shol BRAST Bt (score [ 3.2) 3 Ao j—3 gEREE LIS A 4 )
A AR & BEE P 2-F Rl Wi EEC dell s Fo i
Holok & Zow YAl 3w Kasai et al (1980) ¢] mouse of 4]
sucrose & ZHMEt] 17T/ min 2 kS m#Esld 82.0 feol  AEHFEKS
Addote BE 2cols oo

4 -F B %kel A= Williams and Johnson (1985, 1986)6] mouse
R#ANA #EL 70.0 ~ 86.0%2] 4% Shell and Shelton (1987)
°l 5.0% glycerolo] 0.5M sucrose & B3 PBSE Mkt oo s
Akl BB B |E L EAEAA 95.0%9 EFEE de A »
e 2 WEE 2o F9ic

cleieh HMe BAMe s E8eld wd, L@ FaEso 1,3-F%
Boll Al & e R Ty Ao % HRo] Ao, Williams
and Johnson (1986) & 2.0M glycerol ¥ 0.5M sucrose E, Szell and
Shelton (1987) & glycerol °] 4.0 ~5.0M>|4 sucrose 7} 0.25~0.5M
A REHOR 2EMEESIY RIFY RAS 9L wd & HR Ko 2
+ BERE &% e HEOZ 0.9M glycerol T 3.4M sucrose 5 i} 38
M2 AT Him 2R 8oz gy

sucrose & AR % R MEE o o M [H B RY LN,
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container o A o] FRASIES HE RS Table 7o #Ed ulel e}

Table 7. Effect of freezing procedures between cell freezer and IN,
container on mouse embryos survival evaluated by FDA- test

No. of No. and (%) of survival embryos cvaluated by
WthOd Of embryos FDA_ test Score

freezing = frozen P-5 P-4 P-3 P-2 P-] N-0

Cell 167 95 29 23 6 1 12 4.0
freezer (57)  (17)  (14) 4 (1) (1)
LN, 142 79 5 31 3 13 11 3.7
container (56) (4) (22) (2) (9) (8)

1) Room temp — - 7C(1T /min) szelgigg - =-35T(0.3T/ min) —-196T

M HERER A & HESYE e P-5:157.0% N-o;
7.0%% FH# 4.0(80.0%) o score & yepdlesd LN, - container 2
o Bl P-57F 56.0%, N-0; 0.0%, F# score<~ 3.7.74.0
% )2 MK HEB o MEEDE HEFT ER oo wTEhl @

ek

X BRSO &Rl Aol Franks et al (1985) & MIMg BH&S B o MeSEs
of 27.4 %, LN, - container o] 4] Bid o 26.6 %= HEr:o] ol
T OBEI AT —HEl o, MM A M LN, - container
o ARl Sleld 2 Bk HEE HASS BT gtobw LN, - container
of HE REshe Fikol HAMOZ MAY + J& wgns #rs
Aot

% %, Williams and Johnson (1985) % LN, - container £ Kl sk~

mouse X IEERY BAE MY B 85.0%9 B AfFES #Hudlg o,
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E container Mg H o] WEu A FBo] U] A Hiio] BET
i HES RS FE SAY + U AHslge 2en Miy-
amoto et al (1986) = 0.5M sucrose S AM3 FHEEHS FlAs o
mouse fEoll Al 67.0~89.0 %9 £HFXS WESNYL, £¢ LN, - conta-
iner &L FIREMES ®RI Ao

oleld BRE BAMoE EEsd 2o & KK+ LN, - ontainer
AN Wk RS A5 s @R Fn Yoz oz MEKS oo}
¥ AL MK A RENS] SEMQl Predehydration ¥ sucrose dilution

of MBSlolo} & Aoz YU

3. BF KE U BE BWT 4£5%

mouse FjFFo] LN, - container o <] BT = Hkt Ko =2 B
BByl WEAN RHF AY BET HET A Table 83 2o}

EFT REMoe FEAs Af MFE 3-F Fifgold 72.6 %z ©
$H 4 - F BgelAl fAfo] #el4 44.1%70] AfR SIS WS 2 g
Sk BB BEZ AR CK TS 3-F Mk 2.9%% 743 B
L 4-F+ 8.3%8 TR3A 283m | -F HE5> A& BIF7) 66.2
%, CHE 53%% 3o RIFY WK Bo Fgo

HiE B B RESIT H% RE7 BHED BRI 11 THHS B
Y = ZWMES £d 4+ ded, B (1987)& 1 -F FHigs F—g
HiEo R BMESstel MF B Aol 41.2%% 0w CH WIS 9.3%
T ddohn ged, oo e & Ws Mol RFHo . &5 (1985) o
BBF 77.5% 3o RE#c
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Table 8. Glassification of morphological embryos after freezing and
thawing according to freezing procedure.

Freezing No. of No. and (%) of Classification of morphological
d 1) embryos recovered embryos embryos 2)
procedure  frozen  post-thaw A B C
382 253 109 20
1-F 455 (84.0) (66.2) (28.5) (5.3)
430 263 147 20
2-F 456 (94.3) (61.2) (34.2) (4.6)
241 175 59 7
3-F 272 (88.6) (72.6)  (24.5) (2.9)
313 138 149 26
4-F 353 (88.7) (44.1)  (47.6) (8.3)
p. - - in) 2min_ i
1) 1-F: Room temp. 7T (1 C/min) seeding 35C(0.3C/min)
— - 196 T 5min
2 -F: Room temp. — -7C (1T /min) seeding ~35C(3C/min)

— 80T (5C/min) - -196C

3-F :Room temp. — - 7T (1T /min) *sexgilnlﬂ—sot(ISC/min)
- ‘5196C
4-F ! Room temp. — - ; min_ : .
oom temp 7C (1 C /min) seeding Repld.freezmg by
LN, vapour for 5min
2): A Inteet B : Partial damaged C : Complete damaged

LLES RS 868 2d 3-F7F 57 A5 B8E7 14 dgie
o 4-F HEe BT #Bol A, ol & BRI glycerol ik
7t K o BARY AFols ZEY BE B ot ST
MiKPIol WK B® = Fol FTF Aol Y How BEAC

LN, - container oll4] mouse RK5FHl Mk MM % HE BE %%
el FDA- testof o3 AR S KT A& Table 99 P}

Moz ERclety AESH ASKO RHME FDA - testo] o3}
H P-57 66.2%, P-3.24.3%, P-1:5.3%, &% score 4.1

(82.0%) 9 £fHFXRE Jetllel =3 HHEKI E% 48> 24U B
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Table 9, Effect of morphological appearences on embryo survival by
FDA -test after freezing and thawing.

Morpholog- No. of recovered No.nf (%) of survival embryos

. 1) embryos evaluated FDA-test?’
ical rank post - thaw P P -3 P — Score
(%) %) (%) (%)
549 20 44 35 c
A 829 (66:2) (249 ¢ 5.3)  ( 4.2) 4.1
54 163 100 147 b
B 464 (11.6) ©35.1) (21.6) (31.7) 1.9
1 8 11 53 a
c 73 (1.4) (10.9) (15.1) (72.3) 0.5
1): A Intact B:Partial damaged C : Complete damaged
2): P-5; Positive (score : 5) P-3: Partial(score : 3)
P-1 Partial (score: 1) N-0; Negative (score:0 )
Different superscripts denote significant differences within columns
(P<0.01).

1o % FERIL, B85 BB U BE SHHF: P - 5014 11.6 %,
P-3131.1%, P-1:21.6%, 7% score 1.9(38.0%) 8 4o 4R
T 39 Fn Yo

&R ZHMPA BHW 5228 HESIAY Afo] avy Fwed
C BT foldx P-57 1.4%, P-3; 10.9%, P-1:15.1%, &
% score 0.5(10.0%) 2 s4rHo| o}F orr}

Blbel BR2 vdd RBEBEBoD s HEmold o S0k o9 g 1
Bl o3 FDA-testo A Xut: =& BAR 7 MRS ot w

I
0

= AR UGS 9T Jtd AR BHHE FDA- test 9} by
E7F ol vrehygel

5

E3F 5Ees MEMOD HRE Row BEH = CH/ BTN #9
10.07%9 £FES & + 9och o)opo gtoma Kennedy et al
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(1983) , B (1987) & BR# o ZEBPI AR KREV 242 Fis &
BB 2 XMES d3024 MW BE B G 510 A Bt
HE3I L @& v 9l 2, Donaldson(1984) % FDA-test ol o8&t Jjik )
morphological appearance #lE Fikole & HEH MK/ ddz &4
gt Jacobsen and Peyg (1983) % SRM-S FDA-test & # 24~ 30
B W%t £ HAEs sddu A e Bk BRIY o
Greve et al (1979) 4] mouse o ZHIS s FDA-test 8} K% X
Mhlol= & M MK dodz #ERG

Lk #RE BAstd 2 4R BREwes A B C#HS BT 44
ol = BED FEHC AdT ZHM BHES A4+ Brmwa Mk
¥ FDA-test & H173ld $2 HES 2 4+ A2 Aoz g4z

Table 102 ##f B|E container o4l FgEd o WF BHE Rizo) <&

EHFES FDA-test 2 H#3 Ao 24 early stageold = P -57 33.0

Table 10 . Effect developmental stage of embryo on embryo survival
evaluated by FDA - test after freezing and thawing,

No. of recovered No.of (%) of survival embryos
Stage embryos evaluated FDA- test?’ Score

post - thaw P-5 P-3 P-1 N-0
Early 118 @0 e (7.6) (28.0) 2.7%
Morula 338 (%s?.oz) (2%%0) (72.5:3) ( 3.25) 3.8°
Blastocyst 475 @y B (167.72) (8% 3.2°
Total 931 (4473.92) (225?2) (1111.})) (%?.9?': 3.4
1): 2~ 16cell

2) . P-5 :Positive (score : 5) P-3: Partial (score :3)
‘P-1:Partial (score: 1) N - 0 : Negative(score:0)
Different superscripts denote significant differences within columns
(P<0.05).
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%E 2 MBE P4 AY F KEE driWod, N-Ok 28.0%, 7
%) score 2.7(54.0%)% Adth ol RWEY KEMMWEY £HF KR
Fsl 2 mEolsion, N-07} 28.0%% REME} HRMHE v o
EFRS detde REREAAE P-57 59.2%2 2 @EE So4 &
— ERFY BKEE 2o FYTL FH score = 3.8(76.0%) & early stage
Y OEREY 2oe BHEY Kol A EEKH HEHFEEL2 P-571 42.1
%, N-O; 9.3%, F# score £ 3.2(64.0%) % o} 2 BEBEMN = A
BiEol lgiek

Eit BEe BET Kasai et al(1982)0] WM& 3 @8 RE B REE
Bl A 64.0~ 70.0 %9 £HFRS gt AT & FHzol HUS  mustel o
2 B ODRAS BFe| 20.0~39.0% 4frk BUi: EEUC BE (1985) %‘
mouse ol 4 BEHE} early stage 2o} @HEsG o HEEL dddtx #
o] Miyamoto et al (1986) & mouse RREMEA A 71.0~92.0%, H®
Bl 62.0~85.0%2) 4H%ES Qo] & FHesh Est Ao

gt Bifol Szell and Shelton (1987) ] 93}d mouse 9 early stage
(8 ~ 16 cell)olx] EEHEAES 5.0M glycerol BESH) 0.5M sucrose &
AmMsRA & = 95.0 %0 & £#HRS Qon éi?‘z} LI A SRS I -
RE & o SBF BB, REE, AE &8, X HEk, H&E AT FY
R oot EFE] B2 287 98 ¢ 4+ oo o] os) o
HOBE HRh 8780 HAe MEZ BRHT g o2 REN Bps
olxof & ez EHIAY



V. 5§ 3

F AR 2 mouse RIFO HWHY M BB WMHELEAZI AN M
75 glch mouse o AEESE MEol Qo4 hormone ME K o] = E FHg
Bl 3 B®e AU, MMM24 10% sucrose o HM HE,
LN, - container Pl of2i7}=] BkE %% (1-F:0.3C/min, 2-F;
3~5C /min, 3-F ; 15C/min, 4 -F ; LN, container ¥ gt ) R
HAE S K HH( Pincette M. copper fx, i WK %7 MK ) =
WMIEel BE B mouse embryo o 4£E (FDA- test) ol o]z B

(*]

T RHHI At EMEstAh ol KES Bgsia 9o xig2d
1. @80 #L o] mouse o HE k%S PMSG 51U, 61U .810
L9

(87.7% ), 25. 18 (73.4%) , 32.78 (65.4% )24 B W Kol
Aol A AEME]l A (P<0.05).

—

10 IUR 2l s « NS (AikE) & &4 21.8f8(92.8% ) 2

2. WE WHE container o 4] A o} glycerol T} sucrose & FR M
RE Aol Hmea g% o FDA-test of o 3t F¥ score v K&
3.49 3.0°2 sucrose T M Aol % RSt ( P>0.05).

3. sucrose 5 M3 i HMN4 LN, - container o 4] M, WK K
ol =& FDA-test score = Cu- seeding 3.6, N-seeding 3.6, P -
seeding 3.3, 223 LN,-seeding 3.0 MAfz 24 seeding & &}z oro}
E Hebe AL ®BRSG

4. glycerol ZHmMA D} BEFx#iol sucrose & FHinslm LN, - container
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A HEEH S i M HEol G & FDA-test score® Rty 1-F
(3.8), 3-F(3.6), 2-F (3.2) 28lxm 4-F(3.2)gox @mAEM A
PEo]l et yte} (P<0.05).

5. 10% sucrose & glycerol MK BREH Hmmstd HF HB
B LN, - container o 4] M&ET = score & &4 4.0, 3.7 0% ok
( P>0.05).

6. ZH EE-" wiel AL % FDA-test o score & £4& A4,
B:1.9,C.0.584 A% o EE3 4t (P<o0.01).

7. R BE B B % £HF%KS 2w early stage, morula
stage, blastocyst stage Fo] FDA-testo] o3 score & 2.7, 3.8, 3.2

£ 2o morula stage o4 7}3t #EHSIEY (P < 0.05).
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