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Effect of Superovulation and Freezing Methods
on the Survival of Bovine Embryos
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SUMMARY

The effect of superovulation (PMSG, FSH) on the ovarian
response of matured cows were tested. The survival rates of
bovine embryos and ovarian oocytes frozen by slow, rapid free-
zing and vitrification were investigated.

A total of 15 heads of cow were divided into 3 groups by
injection dose of GTH (PSMG, FSH). Each group was superro-
vulated with injections of 2500, 30001U PSMG and 40mg FSH
followed by injection of 30mg PGF,,. Embryos were non-surgica-
lly recovered from superovulated cows 6~7days after estrus.
The recovered embryos were frozen in 10% glycerol+ 10% suc-
rose by slow and rapid freezing. Ovarian oocytes were frozen
in 20% glycerol+ 10% ethylene glycerol+30% Ficoll+ 10% suc-
rose by vitrification and the survival of frozen embryos and
ovarian oocytes were judged by FDA-test. The results are sum-
marized as follows ;

1. Estrus after the injection of 2500, 3000 IU PMSG and 40mg
FSH were 32.8, 35.0 and 434 and the duration of estrus
were 18.6, 188 and 22.4 hours, respectively.

2. The average sizes of the left ovaries were 5.4cm (2,500 [U
PMSG), 5.1em (3,000IU PMSG) and 6.4cm (FSH), and the
right were 6.2cm (2,500IU PMSG), 5.7em (3,000IU PMSG)
and 7.8cm (FSH), respectively. There were significant diffe-
rences in the right ovaries among treatments (P { 0.05).
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3. The average number of ovarian follicles in the left ovaries
were 4.8 (2,500 IU PMSG), 5.2 (3,000 IU PMSG) and 7.8
(FSH), respectively. There were significant differences in
the right ovaries among treatments (P < 0.05).

4. In the average numbers of ovulation points in the left ovaries
were 30 (2500IU PMSG), 3.2 (3,000[U PMSG) and 44
(FSH), respectively, and the right were 7.2 (2,5001U PMSG),
7.8 (3,000IU PMSG)and 114 (FSH). There were significant
differences in the right ovaries among treatments (P € 0.05).

5. The numbers of the recovered embryos were 20 (2,5001U
PMSG), 19 (3,000 [U PMSG) and 21 (FSH), respectively,
and oocytes and degenerated oocytes were 6.5 and 11.0. Est-
rus periods of post parturation were 524 days (2,500IU
PMSG), 69.8 days (3,000IU PMSG) and 624 days (FSH),
respectively.

6. The FDA score of cow morulae frozen by slow freezing, semi-
rapid freezing and vitrified freezing was higher in slow (3.1)
and vitrified freezing (3.0) than that in semirapid freezing
(1.28). The FDA-scores of cow, pig and rabbit ovarian cocytes
frozen in 20% glycerol+ 10% ethylene glycol +30% Ficoll + 10
% sucrose by vitrification were higher in cows (3.3) than
both in pigs (2.6) and rabbits (2.3).

A ZHIS B 19739 Wimutel Rowsono] HEESH
gBE ol & S AAe BT ol F ZRIP tisol oI’ BT}
F4EE FAHA

Sevete) ZHMBRA B HEc 197040 2H A%
5]} mouse, rabbit, goatell & #MHM AHel AMHUL,
19803 diof o2 3 AREANM £H A HR7L s o
7o A7AHrt Buga Yok

Jest bty BROBA iR o8 THI BRAIE #iFgol ¢
% REEHNE 2T Aojok & (Elsden, Seidels, 1982),
FEIY 2L (4%, 1985 ; Greeves, 1979 ; Mogaugh 5, 1974),
(43 4, 19855 Olive's, 1984 + Greeve, 1982), BE(£ 5,
1985 ; Schilling%, 1982) §°] 43Xl 4%E vd + Adx
g

B Fkol UM hormonee A2 PMSG(4 §, 19
85 7, 1984 ; &%, 1983, o ¥, 1982 : & %, 1981 a, b
Grave, 1976)& AM-g-3to] gtow], 2o} o]22] FSH(Donald-
son, 1984 ; Halley 5, 1979 : Elsden %, 1978)7} o] & 5%l %,
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PMSG$} FSH trgzstieol AW SIATHES 5, 1987 : Bec-
kerS} Pinheiro, 1986 : Fahning, 1986:4& %, 1985:# %,
1983 : K 5, 1983).

SHMY ERHEoZAE FEA R BEANE B
#02 29(2 way) B 394 (Sugie 5, 1972) 22 FFAHK
wo] z43 wol gout 2AdE U 2K TER
EF# (Nash, 1981) . 2 IR $3& LRAAR(L §,1985
a b ff 5 1983), <o) Bk 5(1984, 1986) & AF &7 7]
o] 7 catheter N F 22 WL 47 ZHH BEERE 32
A7TT 23 85t bovine embryos?] WiEAERITANE
2% programable freezer2 MAESL Qovt MHHE 7
#02ME two-step freezing(Frank %, 1986 : Kenndy %,
1983 : Bouyssou$} Chupin, 1982)°] Rl = orl, KIEER
containertol M o] dEE Ak S mouseodl A FHol BRI HAU
o WH(EA 5, 1986 5 Willim3} John, 1985), 21 € Frank &
(1985)5to] Z& WEEEZ TREET o SR MRESRET 4T
A fRol Wojg o HEH $10) container Af5el ZAH
o2 A% 7HsAE AN

Renard 5 (1983, 1982), Leibo(1983) %2 one-step straw #
WAHES TURANA FHRL NN deH AT,
1983, 1986 ; AR5 E, 1986 ; Bielanski, 1985, 1986), A A
A7} BRYE direct transfer(Csehs, 1994 : Voelkel$t Hu,
1992) o0 2] & o)Al o] kW s}l Y& H7HE vitrification
solution®.2 WiWE7] DA Q) 2N FHPE FH 5L
QAL 81 sQcHKuwayama 5, 1994). 53] 32 0|29
mouseol A vitrification solutionol ¥ W& HA%kel Fd=1
e vh(Kasai £, 1990 ; Kim 5, 1990 ; Kono%, 1987 ; Rali%}
Fahy, 1985) Ao QoiME $tA5 WB@ol oeigez dA
AR E oty AYPEue] o)A Y& 2 F ol (Osamu
Douchi, 199 ; Massip 5, 1986, 1987). 18|22 & K% AF
SR MM L E2EME (Vitrification) o] 7Hs4E 2
E37] 98 mousedA @& Al vitrification solution(20E,
10G, Ficol 30%) o2 HMEFEHK containerh N BEE MHi5(220
T/sec) A7) FH450E FDA-test £ CO, incubatoroll 5% A
08 Wi T ARHES Heed gRe 9% 2o

e g ik

L ®% WM L 4K B
X BRE 1988~19908 M A%, 1991~1992d AN

EE SEF, BAKB(FYLLE, FUS AN XK =AU
o B NRC SIRER F3A4 HHRS THE 143
(Y] M4 55 XY, £289 55)& pA@Eo2 M
At

FREES KON 5~10A S HEERAAN KA A
mERAZA oY, 2519 11~4A & Italian ryegrass £H
Italian ryegrass silage ¥ corn silageE 32 AFHAL #
EEHE 2fK $iod BES 08~1%8 FAAA

2. ABW BE

BEEN 9~140°) BBEREE Xiste R HTEN
e HI4E BHstn 2500~3,000U PMSG(RAE, =t
#)E BREAST 485R) # 25m9) PGF.E BAESsH
BHIS g st At FSH(sigma, F8001, L9510) A 2} & 40mg-&
BEHRE HEo 2 4AM HEAD 3AHK PGF..E 30w KA
HES o] AHEINS FEAI % Bifol BBLHY standing-est-
rusE MRS 1k ATHEES XKD, 12~ 5KE MR 2
2k ¥ 3%k ALEHE emz KK

3. ZWMe] 1N 2 AN

SIS ATHBE 6~7A FABMe2 Bl
o 29 lidocaine 6~8mE H13 2 BH Abolol HE4tsto
HERME ArNdgon KEKCZ FEREES MRT &
2way foley catheter§ FEA £t FEMA BEE A cathe-
ter EE#% PBSY 800~1000mE EHA ojsto] HASA
FA 8k Ao kS Eigste REEYK kA Ao
500m{ mess cylinder ¥ 1,000mf 3|5l 43 EiKE
BRI S AN 3090 KBS & F3AE AAHL 10
pipette S A3t} petridishol 3 BkE # 30~40559] KIH
i FolM ZENS BEIAT. KB THHS @
PBSE 2@ o4 Zt#ksto] FHIS ol ¥R E §AgAH
FEHO L BLR TR WA AT

4. BN NE 2 AN

2RI mwgdl o B8 Lo H2% FEKS mouse
AN ALSE A Zo| 10% glycerol® 10% sucrose R
20% FCSE PBSol #7hstel ®satdom A4 02m filter
paperZ A th LT AR THHES AY &7Ic
one-step FizEol ot 540 F@AY # 025 strawd] H
Agdd. #YeA e Figld 2o
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Figure 1. Configuration of vitrification solution, dikstion me-
dium and air in 0.250¢ straw, just before loading em-
bryos(A) and after sealing with straw powder(B)

1) EXREREAR)
Cell Freezer(R 204. Panner) & ] & 3l %) 4 —7C7R|&

1C/n FRE X130 $ 21 (Seeding) 8+ 1 547 BAI$ g - 35

C7HA 03C/min2 RIEME A2 % RBEEN 1FAZ.

2) MIAE

strawoll € ZREIFS LN, containerol M it EES =
BAM -7cAN 4 % 55 EBAYD, T/ % 357
A€ 03C/minS 2 BT The —35Co) £ 24 v} HMEE
containerd] AN AR BE Boe ®mEmos
& 05m¢ strawE Cell Freezer?] sensorel 719N BEEH st-
raw7} So1UE containerdl ¥o] autorecoder2 &13t k.

3) B/E A (vivfication)

vitrification solution2 Iml FA}7]7} A4 ® 0.250¢ S}~ ¢
strawol] PS(PBS+ sucrose), air, PS§ F¢3ta Zu)slgld. &
ol AH8E +H B9 2B E morulaeo) ™ petri dishol
50u¢2] VS dropol %% (2#) & ¥ 30u€e) ThE dropel T
RS +HRE TP drope YlE] ZHE strawol T
# air bouble, PS#2 2 13} straw powder2 # A3+,
ERANA 10582 BB FA) LN, containeroll 3 & sto] 7~
158 ¢ A%,

5. MM W 2L E% BE(FDA-test)
ZHM] MM 38CE A strawdl 9] K Ho] g3 =g

q7tz] HA Sov MK FEE H7te ZE one-step

FitEol o3t PBSol 10% sucrose® A7} A A A (PS) ol A

wHE®E A A&

it A M A E EFERE L diacetyl fluorescence(FDA) 1mgS

aceton Iméol) 2] thg- o] 21-g PBS A of 600,000t) 12 H&(pH

70~74)% FDAS o ZHIIS W0 FRAAM 3~54 59 2%

% FDAZ} gl PBSHol &7 2008 (7% SHFAME (K

EFEMHF) SN M 2 H 2L scoreZ 2IFESH o o] & Fiy

A2 FEsad

P—5: ZHIRe] SEizk 28871 B BX 2 BebA 24 de
(5% © 100%).

P4 ZHM 54K o 80% LA L §f BXE de A%
80%).

P—3. TR HEIER b 60% LIt & BEXEL J& R(3%:
60%).

P-2140% L SEK7 BEEXE B AY £ A
Hog {aA MEE BHEe R(QB: 40%).
P-1120%LF &K/l /XS Z3AUd S gsia

wEE Bt A% 20%)
N-0 & XS d3 9 g1 ojFA Role (0% 0%).

6. mitRa

Bt BT 2RSS AL, S MANE HEito) AT
Z¥ duncand] BREEE oJsto & gHEM FEEE
meEst

R % BR
1. AHMRAE MR

BESRA] ALEIREEE BESH, BES& B 19x
EBRE o SIHRME RES ZAE R Table 134 24},

Table 1. Estrus states and ovarian size of cows after PMSG, FSH treatment by palpation

Time of Ovarians size before
, Duration PMSG or FSH Ovarian size at estrus(cm)
Treatment No. of estrus sign of treatment(cm)
(unit) heads after PGF,, estrus(hr) Left Right Left Right
treatment(hr) (LXW)* (LxW) (LXW) (LXW)
PMSG 5 1284 17 186+ 08 27+01 33+02 54105 62+ 0.3°
3t 1. ot 0. X X X X
(2,5001U) 23+22 23+ 03 454+ 04 4.7+ 06
PMSG 28+02 31+02 51111 57+ 09
5 35.0+ 2.8 188+ 24 X X X X
(3,0001U) 23403 24103 41+ 05 43+ 04
FSH 28+04 31106 64+ 15 78106
5 433+29 224+29 X X X X
(40mg) 22+03 24+ 02 45+ 04 59+ 12

* L Length, W : Width, * Mean+ SD.

Different superscripts denote significant differences within columns(P ¢ 0.05)
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PGF, $¥R#% BN PMSG 2,500IUN A 32.8F:h,
PMSG 3,0001UNA] 35081, 22l FSH 40mge 43485
el gz, Bk B 242} 186, 18.8, 224F¢fH1 2.2 FSH
40mg MEE 7 PMSGHE F 5ok A2 Zon, PMSG 2,
500IUSH 3,000[UNME A9} 2RV AU HEES o
Act.

Greve 5(1979) & BE4 AN PG, RRK RHEMMT 40
B§R1 Ligiol Jehdn 488%R8 Lk AT IR £F
o] golAdn A & S(1983)% RiEbAMERl
2o)A4E Fi PfERo] HFESA Pl XadAd
(Fahning, 1986 ; £)i %, 1976).

Yadav 5(1985) 2 Cloprostenol{prostaglandin) & #8F 413
+ 1258500 BHFol BT T dto] & RBERS LB
o FSH 40mg ZEE: £271 ey, PMSGC REET &
Wt Bl A 2 £R7E AU

gR el 27190 9loJ M & hormone HAF & ER7 1o,
Rl LRRES] Hole 242 544 05,511 1.1, 64+ 1.5em
o], £&45+04,41+ 0545+ 042 Kt HEEE AU
adY HESE Zele ZZ 62403, 57109, 7.8+ 0.60m

o)1, £& 47+ 06,43+ 04,59+ 1.2cmZ FSH 40mg& RN
¢ 2A e glon, HEEie Yole REEA &
oAl A2 BHHp (0.05).

ol BHSN EER; FSH domol N e B 49 SBR7E &K
g ou AR Brgiel <51 FARIIAR E estradial -
1789) M7} 21, $498 2l inhibin activity7h LS A ot
FSHA £ MEA7A $3to] o] =A g R
#4 5 9o} (Padmanabham 5, 1984).

Ireland 5(1982, 1983)-2 PGF, i4t# 6m Ll E SPERAA
E-ABBj (estrogen-active follicle) 9t E-IBAM(estrogen-inactive
follicle) 7 HE S €, E-ASBlE SPIREM estradiol - 1762)
g7 =3, BRBEARAM PLHCG HRMES) B
sl RSt Sio), E-ISRARE HESBAKA estradiole] MEE7}
e we progesterone® androgene ME7} 1, BAIRGE
o) W7t 20150l "BLHCGHS & ETHEZ MR
MRt Bcka g

AHIEEE SN, AN 13 EHBY EKE
A& Table 294 #nd AF 2o

Table 2. Effects of levels of PMSG, FSH injection on ovulation point and recovery rate of embryos after superovulation

by palpation
Dosage No. of No. of ovarians follicles No. of ovulation points No. of Recovery
recove
(unit) heads Left Right Total Left Right Total embryg rate(%)
PMSG
48+07 56'+04 104+x10 30+06 42°+11 72°+13 52:13 72
(2,5001U)
PMSG
] 52+14 62°+13 114+23 32+11 46°+18 78'+26 48117 61
(3,00010)
FSH b b b
5 56+10 78°+11 132+19 44+10 70°+14 114412 64+27 56
(40mg)
* Mean+ SD.

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

PMSG 2,5001U, 3,0001U 122 FSH 40mg s2@Eof 2lolA
EREE o8 skl oM BEBEE I8 LR
oA ztz} 48407, 52+ 14, 56+ 10BE Hitph FEEE
Atk 23U ARIGIEE 56+ 04, 62+ 13, 78+ L1EZ %
REEAN FEL] AATHP0.05).

HimE LRSIEAA A% 30406 32+ 11, 44+ 10BZE
BFEEE AU, HRSIEE 42+ 11, 46+ 18, 70+ 14E=2
#EMA HEMNY £E L AHP0.05). ol R3te] HA
BB FERE R & hormone EEHIZ 5270, 4.870, 6470
2A 2RV A%ov, 53] EHE-S PMSG 2,5001UN A 72%,

PMSG 3,000IUI N 61%0] 22, FSH 40mgol M= 56%% Tha
dol A& S B A FSH RBE7} gl ¢ 4L
RIS S 2o REIADD, WE AN XiT3A7 o
2ol Aoz Bgdd

HESNEE AHHR REE A3 RESEREE AkkE
of oM zAstged, PMSG 2500[UN e K48 (5m
oA 7t #Y sk B35ty ooy, PMSG 3,0001U% FSH 40mg&
NEEBGm o)&)7t R 53] FSH Hel+e 24
weto] FUA £, K HRs A ¥ PRkt
vetdn Aot R EEe) Bl diste] HEe) YA
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%3422 Elsden(1982)-& JPSMEC] i AM o)A Bgain
e Rt g£8dn 2ngsch Monniaux 5(1983)&
Charolais B#&4 283 PMSG 2500IUE #R3o] 8.1+74
B HESPME #M&E3AUT, Vesetinovic 5(1984) % Holstein
BES 12FHAM PMSG 3000IUE F4Hstd F85 12789
SRS AT 222 BFAM B F(1981)2 PMSG 2,
000IUE {EM3to 15 658, £ 5(1984)2 FES PMSGE
T4 698 E BRA & KN A PMSG 2,5001U¢} 3,0001U
BRE B &8 72 7T8EE Sergeev $(1990)9 11.2(8
e "olAde Kol

B EHE FSHI¥® <« Chupin® Procureur(1983) 7} 32
mg, 50mg- A3t} 89, 9.71ES] HIIME #E 3% 2, Bugrov
F(1990) 2 BmgS FEEL o H4 st 11380 H3tod, So-
vetkim (1989) 9] Holstein B#4 N A 50, 40, 32m9¢) FSHE
BR3 58, 68, 68 HIPHE vlxaH L, 275, 3.35,
3430 TS ERTARdE da TP AFolU

ABHNRIER B XRc & Bl BR £t Rl
19 £R) BA#UG T #&(Dunn, 1980 ; Steenan 5, 1976)
g uts} Zo] kX KBOIANE 22 HRE 2 &+ YU B
HNRIER RASEY 67U HRIY J8FS MEEE Table
33 ol hormone REFI MK BB &% 26, 24, 32f80) 1,
olF EXEIL 1, 3, 6M2A FEFo ol BRIAAL
Greve 5(1979)2 Holstein &E4 X PMSG 2,000lUE #
Hate] Ty 6289 TS EWEASD, Monniaux §
(1983) 2 Charolais &4 9] 2,500IU2] PMSGE FIH34 60
+ 64fBE HINSA L, Gorlach &(1984) PMSG 2,000~ 3,000
IUE £ F1 71989 THIMS @i A

Wubishet %5 (1986)2 Holstein £#& 4o~ FSH 50mg] #
2 82700 TR BFR3te] RRME 238, EARY 428,
WO 23BE BERPon, @ 5(1985) Fi5 508 5
FE Bt REE 1.770(328%), B8 1.874(358%),
BITIHE 1471(284%) & BESUT, & KBolM BT &

PR 2 H2d F15 52, 48, 64 Fov, EXEHS &% 40,
38, 4288 Jetlch REREAZ 24 FP3FL PMSG
2,5001Uc A R 2.870(54%), BERAEM 1.271(23%), *
ZHI SBITHR 1.274(23%) A 2, PMSG 3000IUE KA 24
7H(50%), TE 4 Bt 1.470(29%), K ZHE I8 581750 1.070 (21%)
2w, FSH 40mg2 REFE 3870 (59%), TR 0471 (6%),
KZHMA BT 2370 (34%)E JerI

EEZTHEBol tE & PMSG 2,500IU+ 77% 32, PMSG 3,000
UM 79%% 2™, FSH 40mgoll X & 66%9] 43 & 4. Ozil
§(1979) 3 Elsden 5(1976)9) E#ZHI0 % 70%2) B9}
& E¥S PMSG 2,5001U, 3,000IUN M Hl&8 4FE 1Y
24, FSH 40mgA 2] 7ol Al EHHE Bo] SATFAL & H
g7l HE BEFARBME Zon, g3y HBNE
Z 7)) BEfRo] s} sy Aol oM BTl HRBA
o2 Agdd.

AU BB EX SHEEHEAS BEKES Table 49
Zol, BHIN Bkl H4AHQ BiF S PMSG 2,5001U
A4 5249, PMSG 3000IUl 4 69.89 1231 FSH 40mgol
AE 62490 BB A PMSG 2500IUMN FiEEEA ol
B2 AL F2 §9 hormone §oo) £EF# Aoz MA@t

22+ PMSG 3,0001US FSH 40mgol A E% BEEEEH ol
AojAe AL AHBEEN AP K7 ERS e 4z
71 A&HAYTD, =8 HARMPRT kb KEZ 245
A% H32 AU Tableols #FsHA RAA, BEESH &
Bl E¥ RERRK TESEERRK pHE 8~ 10 B2 £4
JEtYZ glon, BKM Graafian follicle® E&ol EFEA
oo HBOEEEE AdsHe #48 £ £ U2Ud. Hormone
Hedt AP ¥ ZFETR A B3AA Lubbadeh 5 (1980) &
F4o) PMSG 3000ILE A2 ¥ EF JEEH A S 29~66
d(Hd 48Y)2 R Yo, X KA E ol b4
ZA Jehdn d9d.

Table 3. Development stages of embryos recovered on 6~7 days after estrus.

Treatment No. of eggs No. of normal embryos No. of atypical embryos
(unit) recovered Morulae Blast-ocysts Total(%) UF*eggs  Deg**embryos  Total(%)
PMSG % 1 6 20 5 ) 6
(2,5001U) (7 (23)
PMSG o4 12 . 19 ) 3 5
(3,0001U) (79) (21)
FSH 2 19 ) 21 5 6 11
(400mg) (66) (34)

* Unfertilized eggs, ** Degenerated embryos
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Table 4. Effects of PMSG and FSH administration on interval of spontaneous estrus.

Treatment No. of heads Spontaneous
Range(day) Mean+ SD.
PMSG 2,500 IU 32~70 524+ 14.1
PMSG 3,000 IU 42~92 69.8+ 16.6
FSH 40mg 41~73 624+ 115

Table 5. Effects of slow and rapid freezing procedures with freezing media containing 1.4 M glycerol on the survival
rate(evaluated by FDA-test) after freezing and thawing.

No. of

Metlflod reC(g'ered No. of survival embryos evaluated by FDA-test FDA

freezing embryos "~ p, P, P, P, P, N Score
Slow freezing

25 5 9 4 2 1 4 31
(Cell Freezer)
Rapid freezing
i 27 - 6 3 7 2 9 12
(LN, container)
Vitrification 10 2 1 3 3 1 - 30

The composition of slow & rapid freezing media was both 10% glycerol+10% sucrose with PBS

U, REEE 2HAY Zolst HEJ THRAMSE #
itste o 2ol A Spilman $(1973)3 Booth %(1975)&
HER7 B v BRE progesterone K¥9 RS2
FR¥H BEPGT Bgos, progesterone K] ERE
BRS JES BRY KB2YH h%dtd T b
HSRAME BRI T 39t d2tA progesterone KIS
AR EEB% MY H@KS Eo BEEET Ad #
431 9ich(Brand %, 1977 : Both, 1975).

2. MM MW I

4 ZHIS RIS 2RMER £ FR(FDA-score)l
A $E HE BES ERT Table 59 2t

& Zregnol HEREMHE FDA-scores 185 0] 3.1(62%),
23t FHol 30(60%) 2M 2EmEEY 12(24%) 2T A
vetba glom, @8dEEol A Pgt P, FDA scorec 72%2
BIFS AHFES A8 B2 e 60%24 &% F2RY
o uie Soadmeke Po} Pl B%E e AFES E
o F 1 glet o] R EERA KN glycerol #EE
14M2 [ —& JE =T M A28 A (cell frezzers LN2 con-
tainer)d) 282 FHEE 54 dov HEA =7t 5& &
23t FAT WM felst 2 7tsAE AMEA F
Ach. YutHo 2 FTHIY MEREA UM HAKFEH
FRAL RARE kKGER, FHMNMEE & & Acd &
&3 MM BRAATAN £RSe B2 BK, KK

e @REA HE BHE 7HeA 224 @REC &
B €0 283 FERMNE RERAT £8% pES
AR Ky BEE) A A A0 MK @R RS
ojFo] iR AEN TS nHA, £F X AHHe A
o]t}(Leibo, 1984 ; Wood & Farrant, 1980). 53] & X%l
2ERE REEANA THM ZHM &4 oY MK
Akt s BEE A& & 5 ARed, o e
W M F ik 2 (glycerol 1.4M) o] o} digsRi +A & W59
FRol RASHA o4& Fehol A LN,(—196C) S43) FA
ol weh YAE kéhol EEEES FAAY Aoz Algd
o

Bilton 5(1981)& glycerol 1LOM2 4 %2 BB
SERER £F 288%, 477%2 £FERANA SEMmE &
%3ty Ao, Lehn-Jensen(1983) 2 glycerol 14MZE
ERRM + RS REELHA 57%9] THRS BE
a3t ch

A 2 & vitrification solution(glycerol 20%, ethylene glycol 10
%, Ficoll 305, sucrose 10%) 22 4, 42 ¥ REFA KK
PIFE BEREE M 4 FE(FDA-score) ¥l 2 Ta-
ble 63 2} Table 614 Webd uteh 2ol &, W], E7]
529 SAksne) 4% (FDA-score) & 22} 3.3(66%). 2.6(52%),
23(46%) 2 4 ¥TEER(Table 5) ¥} T & ol
Ao W@ £HFES HAFYT
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Table 6. The comparison of the survival of vitrified cow, pig and rabbit ovarian oocytes by FDA test.

. No. of No. of oocytes evaluated by FDA test FDA
Animal oocytes

frozen P, P, P, P, P, P, test

Cow 3 - 17 10 1 0 3 33

Pig 42 - 19 3 8 7 5 26

Rabbit 34 - 10 1 13 6 4 23

The composition of vitrification solution was 20% glycerol+10% ethylene glycol+30% Ficoll+ 10% sucrose with PBS.

BEE i (HAEL) A ALRE Ficolle B2 F HE(GTE
70,000) 2N HERRBLE REATIC FEBE HEI ¥
W, sucrosse K5 F HE(5F& 342) 2 AR F£olu,
R NEAR Faso Y B2A L BAATE 98
8o 24 (Kasai 5, 1980 ; Mazur, 1970) £#% S [ L A
F AT gk HA olYE vitrification L 4TAA
ZHEME FH 3714 100% vitrification solution?] Bt A
A7) AA 5CAM R BEAMNRE & FE9 vitrifi-
cation solution2 i T #oret st ch(Rall 5, 1987
Rall # Fahy, 1985). # %(1990)2 mouse 2-cell THII &
BRI 899%2) £ HFXE BF3AL, ethylene glycol
2} dimethyl sulfoxideE ©of& % vitrification solution ©.2 4
TALL Ao 73~90%2 H¥EES 22 S (Ishimori T,
1993) el MM Fe AdFHoldout, Massip 5(1986)L
& ZHIE vitrifiction solutionZ HEEs &% 428%¢2 538
%0 £HFERL HEF A Mahmoudzadeh F(1995) 0] ethy-
lene glycol, ficoll, sucroseE o] &3t & £H L FHHYS
@ morulae 54%9} blastocysts 52% Bote th4 52 ME2SE
Hal it

Ao & 5(1990) 1~2cell?l mouse FIFAM 20%
HCS+35M DMSO+0.25M sucrose® A Z3ld A& % 5C
fsecst 200C/secZ FABRAUS A HEEL 72 946%, 754
%2 43& ESYY. 221 & 19D 4o #AF
OB BauEHES 20% FCS+2.0M glycerol +0.25M sucroseE
ol &-3tdd 75%9 & &g THIUG 12T K BRI
4 PRF(SRMEER) 2 vitrification solutiong o] & & w o]
BER(150-160we] 2deE §2 7t5 4 & BolL o 4
vitrification solution& FIF & B2 EEZL A HKINE THIM
RERMEAN 042 £ 9 do] At BRY LEXS BiRd £
Aot 23 A Y Ko Fikadic] 4 gER o B AL
%< FEAEA mucinfEol Ax, shx 2] BF= f5hhol Bo
THEol 2ol ol ¥dn B1d Aoz Bank &
(1974) X0 & £ HRE BYon, o2 oo B¢ ®r}
22 FAUY AL 2¥o] 47 HAed HAFAY BY

o2 gmE%e) ELIL Lol F84 4Adse AL
LAES FAG 52 YA de FRoE U i
FHE2 BT 2SS 2ol AEHFZRY olde) AH, AH
G2t e ol dhat A 4PE mAe Ao F2ES
nom oz olof fgk Aol £3 HojHol Fin AR
ok 2EH 02 & KRS A2 vitrifiction H 3 & ERAA
Ted HPo2 HTgs AL, FmigHEkel vl el
FRAAGF A2 FRAM B2Fo 2 A HRERA
AX o mEA Fled EH7F AU, 53] FDA #3402
mouset S& AFRE THM ¥ IEIPANT ok mTaek
AR RS FAoH FAAZ dabe o 2rhA] Ayl
& HE& MYl A% sdsoor Sty AlRET

W =

& BRT BHEIE EE 32 &< PMSG, FSH £871 \4 9
PIRRE v X e BE RI§ RS § E2F H5(vit-
rification) ©] #RIX98 (morulae) & HHKEIR (ovarian oocytes) 2]
HE g A T A Hed APHAT. £ 15
B W48 3 Mel4t(2,500 U : 3,0001U, 40mg FSH)Z ¥ 57
gt PMSG ¢ FSH A& ¥ PGF,, 30mo2 23 & f%
s BRIPE THOIS 10% glycerol+10% sucrose ks
A Ri&T ZEELHEOZ JIRIIE 20% glycerol + 10%
ethylene glycerol+30% Ficoll+10% sucroseZ ZAE vitrific-
tion solutionol M BEZEREZ 52, AY ¥ FDA-testE ©l
&ote] £HEXS HEF FULLE EHE £Re U
Zd.

1. PMSGet FSH REE) A 2,5001U, 3,0001U, PMSG% FSH
40mge FAEE Gl BHSE AE 77 328 350,
434X A SEMES B0, SEFAEEILS 22 186,
18.8, 224 A gtoiqit.

2. 25001USH 3000IU PMSG, FSH 40mg 3| 2] 7ol o) B2
e #5dart 424 54, 51, 64me 22X HEHl A
ou, & 32N E 62,57 7.8m2 A HEM AAHP
€0.05).
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3. 2,500IU, 3,000IU PMSG % FSH 40mg A 2| to) A<} SRkR
BEHE A5 32 48,52, 5602 HE thol e,
$EIANNE 56, 62, 78702 FHEH AAH(P(0.05).

4. 2,5001U, 3,000IU PMSG, FSH 40mg 32 FAN & Hrige
22N 30, 32, 44718 EEEol flden, $3¢
AoflA 72, 78 11442 FEHECl AAF(P0.05).

5. 2,500IU, 3,000IU PMSG, FSH 40mg x 2} 7ol x Mg A
FdArE 20,19, 2570 ol o v, REZRIH BT 247
6,5, 1171 ¢l ok, PMSG 2,5001U, 3,000IU, FSH 40mg A 2) 79l A
BRSIEEYE JERE AlE 44 524, 698, 624Y2
PMSG 2500IU M2 77t 7bg $& A2 vy,

6. RIBHE T EoEEE 2121 RBLHES 2 &
3| ¥ FDA-test& ol & £HFX & HE3U & FDA-scoree
Ztzt 3.1(62%), 12(24%), 30(60%) 2N Bi&MLET KB
e 34874 12(24%) 2o o 22 HM&KE 29
2.9, 20% glycerol+10% ethylene glycol+30% Ficoll+10%
sucroseZ &K vitrifiction solution(VS)el A A, six g
E79 iR B2F WmET Ko £FRS H2(26)
29 E7QDY £233)e0M o 5& AHE BoFh
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