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SUMMARY

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

A total of 15 heads of cow were devided into 3 groups by injection
dose of GTH(PMSG, FSH). Each group was superovulated with injections
of 2500, 3000 IU PMSG and 40 mg FSH followed by injection of 30mg
PGF2a.

Embryos were non-surgically recovered from superovulated cows 6-7
days after estrus. The recovered embryos were frozen in 10X glycerol +
10% sucrose by slow and rapid freezing. Ovarian oocytes were frozen in
20% glycerol + 10% ethylene glycol + 30X Ficoll + 10% sucrose by
vitrification and the survival of frozen embryos and ovarian oocytes

were judged by FDA-test.

The results are summarized as follows:
1. Estrus after the injection of 2500, 3000 I.U. PMSG and 40mg FSH
were 32.8, 35.0 and 43.4, and the duration of estrus were 18.6, 18.8

and 22.4 hours, respectively.



2. The average sizes of the left ovaries were 5.4cm(2500 IU PMSG),
5.1cm(3000 TU PMSG) and 6.4cm(FSH), and the right were 6,2cm(2500 IU
PMSG), 5.7cm(3000 IU PMSG) and 7.8cm(FSH), respectively. There were

significant differences in the right ovaries among treatments(P<0.05).

3. The average number of ovarian follicles in the left ovaries were
4.8(2500 IU PMSG), 5.2(3000 IU PMSG) and 5.6(FSH), and in the right
were 5.6(2500 IU PMSG), 6.2(3000 IU PMSG) and 7.8(FSH), respectively.
There were significant difference in the right ovaries among

treatments(P<0,05).

4. In the average numbers of owvulation points in the left ovaries
were 3.0(2500 IU PMSG), 3.2(3000 IU PMSG) and 4.4(FSH), respectively,
and the right were 7.2(2500 IU PMSG), 7.8(3000 IU PMSG) and 11.4(FSH).
There were significant differences in the right ovaries among

treatments(P<0.05).

5. The numbers of the recovered embryos were 20(2500 IU PMSG),
19(3000 IU PMSG) and 21(FSH), respectively, and oocytes and
degenerated oocytes were 6.5 and 11. Estrus periods of post

parturation were 52.4days(2500 IU PMSG), 69.8days(3000 IU PMSG) and



62.4days(FSH), respectively.

6. The FDA score of cow morulae frozen in 10% glycerol + 10%
sucrose by slow and rapid freezing was higher in slow(3.12) than in
rapid freezing(1.28). The FDA-scores of cow, pig and rabbit ovarian
oocytes frozen in 20% glycerol + 10% ethylene glycol + 30% Ficoll +
10% sucrose by vitrification were higher in cows(4.1) than in

pigs(3.5) and rabbits(3.1).



I. # =

ARE] EBBEE FAY ATRHS XH GRS st HRY %W
thof M HEMZ 71 HWEWA FHikelete Aol uBEIF oY, o] KK
< BEY HE] BMERE XEURA ERs HEkA zuvx dert.
¥EWH MEels 2oty HEY viel HRdtcd FYY KHol He
2, =¢ EAMSEE M4 MHEL RENC te MBEE Ut %
SHABES 1973do] SIS MK BEFE 2 ¥ U HE #
]2 g9lom(Wilmut®} Rowson, 1973), 19804 e (=] B
World-wide Sires, American Breeders Service (ABS), Sire Power,
Tri-state Breeders, Federated Genetics, Lendmark Genetics$ 2} XEe]
Milk Marketing Board (MMB)2} Premier Embryos 12]3 Canada®] Semexo}
e ZHIIBHES FAstd Holstein MH4E HEstd F4URIHA
24 FHN dv KMol ATHMes EAY ¥ EMBIENA
HEIEKE 10022 Jgul ATHHMA IMEBHS KAl 2nle] Wil
B 1o MEIME 1580) Y rh(Vanvleck, 1980). MBS MEHEHE S B
BER: HAMMBE S8 Fo REK il dt BR 2 B 7
#Fol Ut BR-SMBs 3Lt

2] vele] ZMIBMEA ¢ HREe 1970FE R Fe] A2 E o mouse,
rabbit, goato] thyd FHMY WMol RBE X1, 1980FER oz kXK



#FolM ARmd FHRZL T K BHRE BHRV ®EHD ik F
SHBHE ¥ EHS dslMe RIX, WG THI £FX, #E
¥eo] @b E® THEKZ ot Rel REE REolvh. 4 T
W% S 22 Programble freezer(cell freezer)§ Ff=lo] $too, 5w
% S Two-step freezing (Bouyssou2} Chupin, 1982; Kennedy 5, 1983;
Frank S, 1986), LNz container& {#f¢ M&EHH S0 REsI oy #E
stA B E A T3z e KiEoloh (Williamse} John, 19855 HKRK 5,
1986) .

U] & One-step straw?] BMFikS fE{L A4 £FX mEn 3l
om( $4%& 5,1983, 1986; Bielanski, 1985, 1986; #:#§ S, 1986 ), Rif
Vitrification solutiong F|f% mouse XKl HRE HIENXR
(Rallz} Fahy, 1985; Kono 5, 1987; Kasai &, 1990; Kim &, 1990)2] R
BFYY ERBte)l #EE D oy S#AEMES AREFAME WS HFEMassip
£, 1986, 1987; Osamu Douchi, 1990)7} #{7E x| Estx glch.

aog X RBS W4 AHIZEA 3lo) A PMSGel FSHAMZ HK &
345}, mouseoir BHRE Vitrification solutiong FIFstd 4 FFE
HMaEERE thol FDA - test-® st3ln, MWMETHEA b 4 HF(TWI}
SRR e AR vl BE¥s R 9 I HME F31 WESI
t}h.



I. 8f %% %

XKEURES HY 42 THRIPBHEREN S Villet $(1951)0] #tei4 5 &
Bstol migy WIS ABNNAEce ZH4 o BHsld 4R2Ue =
M XRMIABHECo e fF&ol el il o] =3t

FEABE WIPHFES Rowsont Dowling(1969)of 23} HIME 3o,
Mutter2} Garden(1964)of 2slo] By FEAMMAE oS Bifol HKIE
Rk, 3 F Vilmute} Rowson(1973)2 RIS HFMETIS 45 o
Moo, TWMIe HER= F4& LEstslti(Hare §, 1978, 1980).

Willadson §(1981)2 EHHi=l B MM =¢ BFLEE,
Brackett 5(1982)0f °jsto] WA ETMo s {F4E FRIIUAM B2 HRE7}
HEITE 2 ).

1. AN EE

el AR BEAE ¥ == K] BTENR #dHS EAsIiU
2o MUK REYol wiet Kol SN Ekhornone2l MK Wit #
Bk ¥ @thormoneo] o] FIAE 7] A}z shgic.

Hafez 5(1963)2 BRItk 16 - 19Hof 3,000 - 7,0001U2] PMSG, 19H 2}

20H o) estradiol-178, 21Heof 2,000IU2] HCGE MAEL ER 3,000IU=



PMSG EEE AM = 3 33, 4,000 - 7,000IU PHSGol M &= FH 12°] #
gis JEAI3ch 1970 K ] AHNHAER] WHEBEITREN BRE R
#ist7) $)2tod estradiol-173 2} HCGrhAl o prostaglandin-g @ F3t7] 2| =
st TH(Hill S, 1973; Elsden, 1974; Moore, 1975). PMSG2} PGFz a & [
of MENS HBc 48RM) MBS F& uh 2ok HIR BT 47
o] ETEIFond(Hill 5, 1973), Tervit $(1973)2 HERMol 248
e JIEKE ZR7 At spgich. Ay o s PMSGRl PGF2 a 9
MM 2 40 - 486ffo) #HEsicta MEE 2 slch(Betteridge, 1977).

¥t I% #1 & hormone 2] Mo} w2 PIM KM Sreenanz} Beehan(1976)
o] 2,0001U2] PMSG-& BEH:MMi 3 - 8H= 8 - 12H) REY R HiKe
iy 6.92 11,92 A BHGAMY gilece $idd BRI E St H
Estict. ABZE - BMEM 7 - 1480 4 #ghornoneM! PNSGC E
t FSHE MHEsld Prostaglandin Fea 2] HREE RWAHKI S FHstoi st
t}.

Greeve S(1979) 2 PMSGS] Bk #ol ul2 MEIKE 2,000IUc§ A 5.9+
1.2{8, 2,500IU% 5.8+0.8{H, 3,000IUc4A 6.9+1. 22 KNE@e] ¥ol3
of utz} #HAK = Minste MEEE WEMAT. 2 Kim F(1985) 2
2,500IUcf A4 5.3+1.2{f, 3,000IU%E 5.0+2.7f2 hormone KM MNA
AL KIIK:e Feldoe Wistsn, BHETRY BT KME Hozle
Hie REsIA R, Horiuchi S(1991)-2 2,0001U PMSGE #{Bsled 10.5M

o] RIS EAL3sict.



FSHe} #yBaik#ol uwhE #BF% o} 3ol A Donaldson(1984) 2 24mgol A
12.5(@, 28ngol A 14.9H, 38ug2 11.1{H, 40mg-S 12,58, 50 - 52mgof A =
742 WE, BRI 28ngffHEG 14.9@2 Ystaly, BHTeRLF
Hoiel X2 24mgFoirzt 5722 M Y Frha BEstglch. Bugrov ¥
(1990) 2 33mg2) FSHE #HBIstol HOIKE 9.5, Sovetkin(1989) %
50, 40, 32mg WIEfol FHISIS B/ 2.75, 3.35, 3.43@E HEs}sUct.
Te] 3 Laster(1973) & PMSG 2,000IU%} FSH 40mgo & H# MEY HE #
iKE %% 1.6+1.02 4.4+4. 930 2w, Elsden S(1978)-2 1,800IU0f
PMSG2} 32mgol FSHE MMsto]l ® % 6.4 W 11.7@S A PMSGR T} FSH7} BF
A 214 A F2 BEE #HEsisdcl.

2. M

THBERA Smste MAEmods ARMERE B H8H AR
sEamrme REst:s FEBH BEE ENY 5 ith(SzelldH
Shelton,1986,b).

foEMe HEERER Aol FH3be X5 P (Chemical potential
equilibrium)-& #HAAH Fof, KK B WHsl 2(Leibo, 1977), #
RAZ &R MEA ABEES I3, MENEE #H39 3o M
BOBES HMEN KEMHS B (Leibo, 1974; Whittingham, 1980).
&8¢ B H(DMSO, giycerol, propanediol)e] REHiclsY HEBEHF=



propanediclo] 7}& #}2 11 glycerolo] 7}a »e)m DMSO: chfd] #EEolv}
(Jackowsky, 1980; Bernard 5, 1985). 12|31 MRl cuisr FBFHF -
MR F#z mMoame M 3 Gl wteld detdctan shin
(Jackowski E, 1980).

HEMMERE FHs: MEMS DMSO(dimethylsulfoxide) & Aol FI s}
9l (Wilwut, 1972; Leibo et al, 1974; Whittingham et al, 1975, 1979;
Kasai et al, 1980), Bilton2} Moore(1977) & 4 ZHBRE&E A A glycerol
o] WEMRE EZY v 3ok, O e THIER A glycerolo] DMSOX t}
BEY EHEEXS 2o glycerol 2 EHIIMEAM EEHY WM <z
A elglck. 32] 32 propylen glycol-2 glycerolz} DMSOR t} HBEEEE -} =}
2 AR uE KRB YA 2d &+ Utk st 2 (Renard
S, 1981, 1984), 53] propanediol-& th-& @Mt HaHol nf Yo
o2 BE MANY £HFXS Y & vt #EY vb glth(Friedler
=,1988).

o] woll AMEMEE RE= WEMEAM ethylene glycol(Miyamotos}
Ishibashi, 1977, 1978; Miyamoto et al, 1986; W% =, 1986)0o] tjs}of
KEE o, THIPMEA oM REME = glycerol g Yol FAD
= HWMolch(Kasai et al, 1982; Merry et al, 1983: Miyamoto et al,
1983, 1986).

NBEBMRS FHst= MY sucrose: Kasai et al(1980)of 25}

FoT A2EY ¥ 4AHFEXZ AP, Renard et al(1984), Williamse}



Johnson(1985), Chupin?} Reviers(1986)-5 o} 2]3}o] sucrose2] WA, &M
Brfo] Uiyt MMM BT olFo xlx glrk. 2 3o monosaccharide
(glucose®} hexose), disaccharide(sucrose®} trehalose) W trisaccharide
(raffinose) 50| (F#HE 2 3sltt.

NEEBREs R#Nes HENc 278 222 @RS &8 = 2
o, MERAA RSt AAMN HEM BRBEEE AWV o=4 54
Efgo s A THIFE ¥ WS Yrh(Rudolph 5, 1985).

N8l 28 Leibo(1984) %= MMl sucrose® #Hfmstol MEHT MM
HHXE BMXAH 2:FHEEK] TS B3, #E LlEio sucrose
E Hmer Bi@ol glol M Miyamoto et al(1986) 2 mouse FHiBRof A 72%2)
4 XS, Chupin?} Reviers(1986) & rat ZHiSHolA 87 - 96X ¥ 4
g 42 & Uz REsrUch. =¢ HEM BREA sucrosed FF st
A SEER ER 23 EHMIIA glycerolE B LIl BREAHS
3lo] EHEE One -~ stepfpE7l TIgest oz deizitt (Leibo, 1983,
1984; Renard et al, 1983; Merry et al, 1983).

¢+ Kasal et al(1980), Leibo(1983), $#K(1983) 52 MEFit: HEX
2} BEE ol sucroseE ¥MAIH One - step strawd HiEsiglonl, o] K
®2 olul WAL Bfgol ol 3lth

Williams®} Johnson(1986)-2 One - step strawd Fifistod mouse FHfHN
of ] 86%X2] A HFXE It #HEstsia, 4 ZFWILS  Chupinz

Precureor(1984), Renard et al(1983), #iK 5(1983)2 40 - 60X2| 4% X

_10_



< B&st3rh.

BiLol e mouses} 4olM H@ES WEME FAs Ba®EWt e H
govt fubstA 478l L lth(Szell?} Shelton, 1986 a, b, 1987; Miyamoto
£,1986; Chupin2} Reviers, 1986; Trounson 5, 1987; Nakagata, 1989).
Rallz} Fahy(1985): BEEBE WM FHEWPWHE(Vitrification solution)-&
gistol LNz containeruiol Mo} HE2 EHE HEA RIst3iviHsu §,

1986: 24K 5, 1987).

3. MWk

4 ZHORC) BENBES BE®E0.3 - 1°C/rin), Two - step MK (3
- 15°C/min), 2% (IN2 container LM #HE HE), BodEE
(220C/sec) 2 E5HY 5 3Uth.

BEEES T2 KBYY: HROoZ MEME MAstd HEH @RA
°) MA=Z XdHEKS ®AbAZ 4+ 3l FHikelw, Whittingham F(1972)
off °]3] mouse FHBINA FRRTHY #, rat(Whittingham 5, 1975), RE
(Banke} Maurer, 1974), ¥ (Wiladsen %, 1976), 4 (Biltonz} Moor,
1976;Niemann, 1985) 50| # 4= i},

Kanagawa(1983) & $l4 FHificlM 0.3 - 0.33°C/min& -36°C7t x| TE&
AlA W wl 22%2] e THES ®ESI L, Bielanski §(1984) 2

W4 £HIE 0.3C/ning -35C7lx] MHEAZ S o 7522 AHEXE RL

...11_



2w} glth. ze)shod, Mazur(1977, 1980) = MMM XK =% #BF
g Biiksb7] stod Kl RAZE K53 doid &+ e BE HHEE
(1°C o] sb/min) & 473tx ggow <Hrtn $EHEstsict. ¥, Whittingham
£(1979) 2 EEHEMEE 0.3°C/ning i3 & o B HEEE Yot
2(-80°C) BMAMEEE(20C/nin) e BESA ETE AN ¥ EHFXS <
g 4 stz #HLstglond, Willadsen(1977)2 B HEHEE 7 -40CH
uf #MEEE 500°C/nine BFEsIU B Eshgich.

Mouse SHISFS] WEFMEA FslM B S(1986)2 1.5M DMSO%} glycerol
S f@Ested -50°C7tAl 1°C/ninE WRAIZ -2 uwf 43 - 49%2] £HFELKF RS
on, 3C/minof M 13.2 —16.9%2 A FXR2 2W3] K TEHUIL,7C/nin
Ll Eob M EFHo] oxgicta #HEsk3ict.

KE SHIIMREN £(1987)2 glycerolg Ffsted -35°C7tz] 0.3°C
/mine MEAMNRS o 78%2) ¥ WXL 232, 3 - 5C/ming -80°C7
A WEEAZZ wlE 71%, 15C/mindd ol 62r% MEEE Yo
uiel AR KT 33l

Wi ol sucrose?] M HMEE RBWY & 5(1983)2 10% glycerol
sucrose-& {#fA3tod mouse FHiiolM MEFE 7 webA = sucrosed MK
oA FHP LHXN 2 BEE 3 dskria @GSt

Two - step B F# -2 Bouyssou®} Chupin(1982)of 2jsiA Hilsl o,
4 ZHEIe FIFstel -30°Cel HWEAM 30750 XIHWIIs KEY #®
-196°Col BRAA ME e Hkozs RBEKY £2FXA 2 £R7 dd

_12_



2 #stod Two - step ISl M S B Rstch. Two - step WK E
FIFj 8t Renard et al(1984)2 2.2M propanediol-& BHE Ml FRAstd KE
ZEEEE-S -30°C o) 30 - 405 R R # LNz container® &7 WHRMM L
of 77 - 88%°] ¥<o 4£FXZ Itz sttt Miyamoto}
Ishibashi(1983) = mouse SHISI S FIFsto] 62%2) HHXKS 2 Two
- step Mol MfEst w=ol, MEMo 2 FAMMZ Erha stsich

Williams®} Johnson(1986)2 mouse ZHISH S WME A RS w 72 - 86%2)
XS dgtta $#Estglond, Chupin? Reviers(1986) %= rat M
2.84 glycerolzt 0.25 =% 0.5 sucrose® HEMY WR¥ES FIA
Two - step BWEE: 70.8 - 84.4%2] 4 HFXZ 2o, 2 Wil 47.6 -
50.0%2) A FEEct EEsUTIT HEsHH

2ol WslA e Woods) Farrant(1980)of 2jsl mouseod s AHFo=
gt MEKAAN BAAZ # -9°CE MKt -20CoHAM 15 - 305K
f2#sto] LNz container® &7 B MMAAM e6x2] LHFXL BRI
t}. Kasai (1980, 1981) 2 morula stage®} blastocyst stage2] mouse %
K812 Three - step WMA(20°C, -20°C % -100°CodAM 10530 HEE HIN2
containero] BEEStE F)ol 2J3) 45 - 85%2] AHEXE A2, HAEE
Y SHITS BEMMECE SEMNRY 1 EFX] wrhz AU
Takeda S(1984)-2 2.8M glycerolof One - step BME(HEAM BK &
LNzod A BEEEstE k)& &SI

O % A#ME S Quick-freezing(Willams®} Johnson, 1985), Direct -

_13_



plunging(Krag S, 1985; Biery 5, 1986; Reichenbach®} Rodrigues,
1988), Fast-freezing (Zu %, 1988)%0°] F & mouse SIS FAHsIA
65-85%2] L FXo] REEIr).

Rallz} Fahy(1985): MMM MMM RFEPWHE(vitrification solution)
S {EA%td LNz container PoiA BHEol mRThstu M HIEMKMR7
stutsh A #AFEl A ¥ Qch(Szell 2t Shelton, 1986,a,b, 1987; Miyamoto %,
1986; Chupinz} Reviers, 1986; Trounson 5, 1987; Nakagata, 1989).

BB WA o 50xe] oMt BEmEZ] whEol &M
JMS Fol7] 3l 5CoAM BIES 3t vitrification k2 #MBEANE
Rt HAME MEG HEBA BHKE BAAZIe FHikel sich.

Trouson 5(1987)< mouse FHfic s HSEMEMS T 65X %
HES WMELsrgda, Szellzl Shelton(1987)2 5.0M glycerolzt 0.5M
sucrose& HEMY WMEHAAM 95%2) A FEXRS BRI, & (199D 2
o] MNESHIFS 2.5 glycerol 2} 0.25M sucroseol s M MR 3Lod 72%
o) AHFXRE WG

_14_



K. bH o hHsk:

1. SRR N SR

A B2 19884 47 %e] 19924 9A7Iz AMABP Y HTEXEFR o
AHAZE BN AS FESH FHEXHESE RREAH HEsisich.

2. 3By A HRER

EHMY BEEYST R AMBEXHE 1SS HiiF=2 E3)
sl th(Table 1).

Table 1. Reproductive status of cows and heifers

No. of Age Body weight Parity times Estrus cycle
Group cows (years) (kg) (time) (day)
Cow 10 6.1+0.83 383.8+28.8 2.44+0.91 21.0+0.77
Heifer 5 3.0x0.0 364.6+12.8 0 20.4+0.48

HRETEc BKHHY 5 - 102 ¥l Bt BEHXRAIZ oY,
£ fHi 11 - 4§ S Italian ryegrass ¥ ¥ 2} Italian ryegrass silage W
corn silage® BFz SR, RAEMEHs SEMA Uity HXKe

_15_



0.8 - 1.0%5 #8s}3ir}.

3. AWH

1) ABNEE 4 ATHER

BMAM 9 - 148 HEHES WH3t WK BAEM sl BiIi4of
PMSG 2,500 - 3,0001UE fEPSTEBF3t L, 48E5MItk 30mge] PGF2 @ (Upjohn CO,
Lutalyse) & fFPASEEH3t3ith. FSH(Sigma, F8001, L9510) lIEE & 40mg3 M E
M s AHM $Bista 3H% PGFa -8 30mg AFEIEH 3ol BHIS
ERA7 % RMo) BHEE Y standing - estrusE HiEdtd 1k ATLHEH
& WHEsH, 12-156R) RIMC 2 2%k oW 3%k ALEME EAmME WY
t}.

2) M=l Ko Y AN

FHIc RIS BY ATHEM®E 6 - 7Hol FABMY Hkeo= @O
gich. HMEMBF = 2% Lidocaine 6 - 8mlg {12} 52 BHEAIolo THIAU
oH, FEY MNEECc:E FEHES MEY & twoways foley cathether§ ‘
FEEEARA EEgct. catheter@EE # PBS¥ 2,000 - 2,500ml-§ E fjol ¢
stod HAEA KB, BAcl Piksd Bidle REBEMGEA 213t
1,000 al@dgof Eidgstsict. By EHES DPBS(sigma, D5527)¢2}
»-PBSE Mistol 223t gion], WKW MRS Table 28} rh.

EigE KRS MEAM 3049M BEY & KE sle He —ER
watching glasso} 2| 8}o] phase microscope FolM 20 - 402X e IF 5 &

_16_



Febsich. #EIY BIF oM ERMI BB BWE:L RLRTE B
sho] MESol AN REIMI W BHER REHS WWAM Bsizd
th.

o

Table 2. Composition of modified Dulbecco’s phosphate buffered
saline(m-PBS)

Component Concentration
NaCl 8.0 e
KCl 0.2 g
Naz2HPO4 1.15 g
KH2PO4 0.2 g
CaCl2 0.1 g
MgClz - 6H20 0.1 g
Glucose 1.0 g
Na pyruvate 0.036 g
Bovine serum albumin 3.0 g
Streptomycin sulfate 50mg
Kanamycin 100mg
Fetal Bovine serum 10m!
Triple - distilled water 1,000ml

_17_



3). B oW

AMER FEY RERAM BRY BE4S REEK NS KM
KPEE 3tel HAM3siv. MELERMKE Mk 18 gauge HHRE
(1omD) = SRR ® 2 SRAROR-2 WA 3tod watching glassod &7 SRMSRS M
igstod A BB A st

4) ¥ H ¥
BEFo] MES LN2E RSt B2 S o H2FRNTEoz BES
3}od LN2 container(XC33 I.M.V, France)JolA Whistglch(Fig 1).

(1) RIBAE

HimolA -7C2 2] 1C/ning TRAIZ th 5S40 BEY s -35C7x|
£ 0.3C/minZ TRAIH ZuZ -196°C LNz2of strawd 8K WM 8 - 12
MM FEshsict.

(2) 2HEMEH

straw® WM 19 AR IN2FRE 2 - 3mnztz] T2 g 54MH
BE® LN2ol B 8 - 128K FAE3Uct.

EREE FRS MEHS ML strawo} cell - ferezer(R204, Planner
product, England)2] sensor& 7|9 M &L # auto - recorder2] igol
e} s} gleh.

_18_



Temperature(°C)

25 t
20 + \ 1°C/min
10 + /
; Slow freezing -7°C
o+ rate e
-10 + -
\ 0.3°C/min
-20 4
_30 41
=35 1, ~ ~-36+7.5C
-40 1 (Temperature detected after 1 min throught
) the neck to the surface of LNz container.)
-70 Rapid freezing rate
I
-80 1, -+ Ultra rapid freezing rate(220°C/sec)
|
-110 T -118.9+6.3°C
. (Temperature after 1 min in LN2 surface}
-120 T
~130 1 |
-140 11!
-160 "-162.415.3°C
I (Temperature after 2 min in LN2 surface)
-170 + .
\ Plunged into liquid nitrogen
-180 } | /~188.813 3°C
' (Temperature after 2 min in LN2 surface ,
_196 1 1 1 1 1 1 1 1 1
1 sec 56 10 30 50 70 90 110 130

Time (Min)

Figure 1. Rates of temperature change for slow,rapid and ultra
rapid freezing rate

_19_



(3) B2 EXR

Vitrification solutions 1m! HFHE’F AW Y 0.581 strawo] PS(PBS +
sucrose), air, PSE & Astod #fg3tsic}.

BiF& &4 dropg #M®Y strawof F AL # air bulble, PS¢ o &
B A3tod straw powder® F Astich. HEolA 1058 F#AIY g LN,
of M 220°C/sec® WEsAH(Fig 2).

(A) B FON - WREER
(B) § SEBERE S
BERRE freezing media .7 dilution media

B strawv powder plug air
i # cotton plug

Figure 2.Configuration of freezing medium, dilution medium
and air in 0.5 ml straw, just before loading eggs(A) and after
sealing with straw powder(B)

5) WFe] BN
STl MM 38°CHEAKAM strawpge] KKEol Ao %& wizx stgdx,
FiERME & 108 BEsi.

6) MMM K&
WO BREM 2 MO HRMel %2 one - stepFzkol 2| stod PBSof 10%
sucrose & EMY BREM(PS)ol MMM E K Estsivh,

7 EXHE
EFFIEA EHAY FDAB S 3°, 6' - diacetyl fluorescence(FDA) 1mg-g
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acetone Imlof BAMEA) % # PBSHof 600,000 : 12 W WiEsgith
BRFo] AFEHES FDAMCl WEMZI BREY HTFE ¥ HEAAM 35
T OERY #® FDAVE e PBSOl &7 [HERAXEMHNikon,
TMD - diaphat, Japan) 100f% Foj+ BI%L, score® HE AT} score: 6
B2 BEastd B3l ol & WER F¥ scorez BMEISUTEH.
FDA scorex th&2t 22 H#of o3t FFEst3irt.

Positive - 5 ¢ BiF2] S#IK 27 KEHRX S W3tA Rzt AR
(5%%: 100%).

Positive - 4 : B8F S EIB h 80xLL | MH@EKXS w7} Positive
- sy 27 93t A BES BYUI e (4% 80%).

Partial - 3 : BiF &Ik b eoxLl | &EEXS e A =2
Positive - 42ttt 2#7} 55314 FX 3 RMst:
60%) .

Partial - 2 : BRF &Ikl 40%L) Lol EHKX S BUIIAY =&
Partial ~ 3xrth 2#7} 55314 &X& Rt A%
40%).

Partial - 1 : BRF Sr#yBk=l 20XLAF7 EHEe Bite R0%;
20%) .

Negative - 0 : #g&& Kol AY ulz Y= HF(OXK; 0%).

7 (3%

1 score H Nk

=(ax5) +(bx4) + (cx3)+ (dx2)+ (ex1l)+ (fx 0)N
a : Positive - 52] &% BTK
b : Positive - 42] £ HFK
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¢ : Partial - 3°] &% ST
d : Partial - 2°] £ % HFK
e ! Partial - 12} £ % HFK
f : Negative - 02] BiF¥

N o: WE MMk By AN

4. BtRR

HitRE <« 78IS i, FBOH & BEEMc ey e
duncane] ZFEBEZE 2std & HEM HEZEE HESHUCH
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V. %% 4 %

1. AP} P RE

ptoidol BENRER RMRH, F/FARE 222

B MR ES =A% 22 Table 33} Zt.

EREEA 2

Table 3. Estrus states and ovarian size of cows after PMSG, FSH treatment by

palpation
Ovarians size
before PMSG Ovarians size
Time of or FSH treatment at estrus
estrus sign (cm) (cm)
after PGFz @ Duration
Treatment No, of treatment of estrus Left Right Left Right
(unit) heads (hr) (hr) (LXW)* (L XW) (LXW) (LXW)
PMSG 2.7+0.1 3.0+0. 5.4+0.5 6.2+0.3>
(2,5001U) 5 32.8+1.7 18.6+0.8 X X X X
2.3+2.2 2.3%4+0. 4.54+0.4 4.7+0.6
PMSG 2.8+0.2 3.1+0. 5.1+1.1 5.7+0.92
(3,0001IU) 5 35.0+2.8 18.81+2.4 X X X X
2.3+£0.3 2.4+0. 4.14+0.5 4,31+0.4
FSH 2.84+0.4 3.1%+0. 6.4+1.5 7.8+0.6°
(40mg) 5 43,.4+2.9 22,4+2.9 X X X X
2.2+0.3 2.4+0. 4.5+0.4 5.9+1.2
* L: Length, W:Width, *Mean + S.D.
Different supercripts denote significant differences within columns (P<0,05)
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PGF2a Bk RIMBASEEMI-S PMSG 2,500IUcf A 32.8B%M], PMSG 3,00
of M 35.0K§fd], 2] FSH 40mg 43.4FfH-& vietul i, BgEFHEH
2t 7t 18.6, 18.8, 22.4B5ffl o 2 FSH 40mg TR 7} PMSGMe] 7 Xl ui2
219l o, PMSG 2,500 IUS} 3,000 IUIAM & otzte] £HI Ao HE
& st

Greve 5(1979)2 MEFIM PeFza HREtK BMBts= 40K Ll
Lhebuh ol 48B§fE LAtk SF o] EAgE EFXo] dolalcta sp3ich.
B 51983 = RMEKRMEC ZAHSF Ty Hxe] HFFsA Yo
vt 2 astgleh(&Jll 5, 1976; Fahning, 1986).

Yadav £(1985)-2 Cloprostenol (prostaglandin) & #Bi{k 41.3+1.258
of Fifiol BAsYT L st X WHRFERe H¥SL & ol FSH 40mg MILE
EZR7L o), PHSC HEEE = BRMBMERMAAM o ZRVE Ugicl.

Bide]l =7]of 3loj M= hormone H AP ZR7 Aoy, HHtk
o] ol &F 5.4+0.5, 5.1+1.1, 6.4+1.5cm0]l 2, 2 4.5
0.4, 4.1+0.5, 4.5+0.4% ¥idtRy HEETS A}, 28t GHEIR 2
= 7tz 6.24+0.3, 5.7+0.9, 17.8+0.6cmo] 2, 2 4.7+0.6, 4.3+0
5.9+1.2ca& FSH 40mg-2 fEtkeo) vle 2 A4 veprvta low, HHHHI
Zole ME#A weolxd 2AF 2Arh(P.05).

ol = A MEEF FSH 40mgod M & Y242 HR7 BKRstdov 2
2ol o]l Udeln BHISHIIE =+ estradiol-1782° BEZF Y, Bk
2} inhibin activity”} #{bEx] ¢to} FSHol FWE HHAI 712 X 3}of
gio] Elx ¢ Aoz #2¢) g ct(Padmanabhan 5, 1984).

Ireland 5(1982, 1983)2 PGFza HH#% 6mnll} HilgcdAM E-Af
(estrogen-active follicle)2} E-IBiM(estrogen-inactive follicle)7}
Bele W, E-ASR = S A estradiol-1782] REZl ¥, WK
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off [ 125 I-HCGS] B RMFE Aol Minstol HIPSEA~E =ind, E-I150 = M
MW estradiole] BE7F w2 @7, progesterone?} androgene BE 7 ¥
A, BNRMEKE2 M7t A5 125 1-HGRl2] EEol ETHD = MM
SRMEZ Mk @&k,

BHNEES SIRK., HIK el FHe EigXod 43 Table 4
of 3% Az .

Table 4. Effect of levels of PMSG, FSH injection on ovulation point and
recovery rate of cows egg after superovulation by palpltion

No. of No. of
ovarians follicles ovulation points No. of Recovery

Dosage No. of recovery rate
(unit) heads Left Right Total Left Right Total embryos (%)

PMSG 4.8 5.62 10.4 3.0 4,29 7.2 5.2
(2,5001IU) 5 +0.7 =+0.4 1.0 0.6 *+1.1 +1.3 +1.3 72
PMSG 5.2 6.2b 11.4 3.2 4.6» 7.88 4.8
(3,000IU) 5 +1.4 +1.3 +2.3 =*1.1 +1.8 +2.6 +1.7 61
FSH 5.6 7.8b 13.2 4.4 7.0b 11.4b 6.4
(40mg) 5 +1.0 =+1.1 +1.9 =*=1.0 +1.4 +1.2 +2.7 56

*Mean + S.D.
Different supercripts denote significant differences within columns (P<0.05)

PMSG 2,5001U, 3,000IU 28] FSH 40mg @EE ] 3ol M HEHE °
UK UM EERBREA Y LZMSRMolAM BF 4.8+0.7, 5.2+
1.4, 5.6+1. 02 3t HFEZ+ sk, 22 HMIRE 5.6+0.4,
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6.2+1.3, 7.8+1. 12 & HHEEAM HEFMo] A tH(PL0.05).

B e LZMSEEAM £% 3.0+0.6, 3.2+ 1.1, 4.4+1.02 KEE
= g, AMEIEE 4.2+1.1, 4.6+1.8, 7.0+1. 45 EEMA HEM
d EE X IYrh(PC0.05). ol K3t M EUIIFHE Y & hormone
BERA= 5.270, 4.870, 6.4702AM ZER7 Aow, 53] E4LE -ZPMSG
2,5001U0) 4 72%, PMSG 3,000IUof 4 61%o] 1, FSH 40mgofM & 56%% t}x
doixl& RS X3t FSH EEE7E BgEe] Y2 WU K7L
oA EHof REEI L, YENM FiTstsiz] g Aoz FHIG.

i = B EIEt MTdol HHRENRLEE BEEREA 2siqd =
Absbgl = dl, PMSG 2,500IUAM = KB EWH(Sen o]l 4) 7t FdstA 233l
2§, PMSG 3,000IU%} FSH 40mg-2 /A (5um o] 3h) 7t @B stgict. 53]
FSH el SAMddo] Fdsta Rstgla, AT ez %2 58
Bzt vhebuhz glgich. A EIEEMEe] HBlol uhisted s I Ex] @sghAl
7t Elsden(1982) 2 B[ Mo] & 7iMolM HEsl ¥ 2 FH2 REY
thx s stsich. Monniaux -5(1983)-2 Charolais #E4 28FHo1 PMSG
25001V fF B3t 8.1+7.4M< #HIKE &SI, Vesetinovic &
(1984) & Holstein #ME4 128{od A PMSG 3,000IUE W Hstod FH 12.78
o] HFORARM S dvth. 22l @AM B 5(1981) 2 PMSG 2,000IUE (EH
3tod ¥y 6.5, fF § (1984)2 HE=2] PMSGE iy 6.0ME REK3I3
th. & KoM PMSG 2,500IU%} 3,000IU Bk ik &% 7.2, 7.8
2 Sergeev £(1990)2] 11.2{8 ¥t Wojxl: ghiflel sdrt.

BEHI R FSH¥B = Chupinz} Procureur(1983)7} 32mg, 50mg-3 I
stod 8.9, 9.7 HIIKE #Hstsl, Bugrov 5(1990) 2 33mg2 REE
4o) HHStd 11.3M [3tod, Sovetkim S(1989)2] Holstein ME 4 oA
50, 40, 32mg2] FSH-E #H{Bstod 5.8, 6.8, 6.8 HIFmEE2 v &3l n,
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2.75, 3.35, 3.43fH=] TS BB A R tha 23 FHolct,

BHORE AR EHMe) ER:= & B B8 =t BANY ZRA &
Hetv o 84 (Sreenan 5, 1976; Dunn, 1980)%F uig}l Zo] X FWHAAME
e BEE & 4 Uit BHNEAER RMEM 6 - 7Hol KIIY HF
2] ¥ REE Table 52} Zto] hormone WIEH HEUYSiE+ & F 26, 24, 32{H0|
2, ol% EFMS BFH 20077%), 19(79%), 21(66X) Yo, £EHIN
5, 2, 5M, BT 1, 3, 6= FEEFIol ol HF S 3t

Greve 5(1979) 2 Holstein EH oA PMSG 2,000IUE A3t Py
6.2 LHE 2 [E4¥stsl 2y, Monniaux 5(1983)-2 Charolais EE4-of
2,5001U2] PMSGE FIH3tod 6.0+6.4 5 #REFst3 2, Gorlach £(1984) L
PMSG 2,000 - 3,000IUE (Ffsted Py 7.19M@°] SHEIS E4g3tsic).

Table 5. Development stages of embryos recovered on 6-7 days after

estrus
No, of normal No. of atypical
embryos embryos
Treatment No. of eggs Blast- Total UF* Deg** Total
(unit) recovered Morulae ocysts (%) eggs embryos (%)
PMSG 26 14 6 20 5 1 6
(2,500 IU) 77 (23)
PMSG 24 12 7 19 2 3 5
(3,000 1IU) (79) (21)
FSH 32 19 2 21 5 6 11
(40mg) (66) (34)

* unfertilized eggs, ** Degenerated embryos
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Wubishet $(1986)2 Holstein E 4o FSH 50mg2] A= 8.2 <
MORS #OAstod R[KWEE 2.3M, HRKEA 4.28, RTHI 2.3EE VLY
om, B $(1985)2 g 5.0702] FIF-E Edrsted |EHEE 1.771(32.8%),
KA 1.870(35.8%), BITHI2 1.471(28.4%) 8 &SIz, & WA
gFFe] KB 2 AMeld P 5.2, 4.8, 6.4 yon, EEHS X
4.0, 3.8, 4.2f0E YVEelUict. BHEMHE Bul $£4d3L PMSG 25001V
M BREELE 2.870(54%), BEARBIE 1.270(23%), k-SHO2 B8 1.270
(23%) 9 2, PMSG 3000IU: BEHE 2.470(50%), HEEMRE 1.470(29%), %
Hi9R2 B4TH9 1.078(21%) 31 o, FSH 40mg2 TR 3.870(59%), HMEKKE
0.474(6%), KT BATH 2.37§(34%) & rtethsict.

FHLHIe] %S PMSG 2,500IU& 77%31 5L, PMSG 3,000IUcf A 79%3) o
0y, FSH 40mgofA = 66%2] 4 2-g <dglt}. Elsden S(1976)2 0zil =
(1979) 2} IER-ZHO X 70%2] Rael & KW PMSG 2,5001U, 3,000IU
AM e vlxtt 445 2o}, FSH 40mgH el 7+ EHI HXol ttx o
o212 3L gith. FSH 40mgA 2] Fof A BATHEc] wo] WAYRALZ t & M2
of vj3) RWIFASME Lo, atebd HIRME 27iof o] <=
o] uigzidof 23NA RiTHe BRLAce Aedr.

B mEtkol E% RMEMB] REKWE =Table 62} o), B
Bl HANA B S ML PMSG 2,500IUcf A 52.4%, PMSG 3,0001Uc
4 69.8% 2l FSH 40mgof A = 62.4% o) B gith. PHSG 2,5001U0f A
RME®SHe] B A& A2 #e2] horomonefojo] EHY HReog Az¥
t}.

2{t} PMSG 3,000IU%} FSH 4omgofs IEH RWERH Lo xR
AGFRER W4 K7 ENslc Zelz 321 248300, =¢ W
poile= xik¥ KEs 2R E¢ 214 £ 3Ugltt. Tabled e {FsHx



wskAlnt, BHE MEf ¥ RMUBREAN FTEFTHH sHe 8-10 =
2 BA4 Yvetvz oy, BIMA Graafian follicle: Rieol K F3tsd 2o
o HERERE Al e Udg £ 4 glslith. Hormone Melstel AXF R
MES B TsiA Lubbadeh 5(1980)2 F4-of PMSG 3,000IUE AMezjg ¥
FE BHMERHS 29-66d (W F 48Y) 2 #E 3tsiont, X KRBl ol
Bb vk ZA veRdb o gigich.

Table 6. Effect of PMSG and FSH administration on interval of

spontaneous estrus

Spontaneous estrus

Treatment No. of heads Range (day) Mean + S.D.
PMSG 2,500 IU 5 32 - 70 52.4 + 14.1
PMSG 3,000 IU 5 42 - 92 69.8 + 16.6
FSH 40mg 5 41 - 73 62.4 + 11.5

o, RREFHERRAH Zolg) HEZ FHRAIMo = Bste W LA
Spilman $(1973)2} Booth £(1975)2 RMER’I ERE & BHiRke
progesterone A ¥l [EMics tRHYW EHRHSoax Hgiedy,
progesterone K #=] R 2> BH ME#A FERY WM=5e dEdo
Homwes FMIBAME EHY 2 $tglch. ulepAM progesterone XK
S AL EEH PRY FHMKs Eol HEREEZT itz #Ea sl
(Both, 1975; Brand 5, 1977).
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2. WO BRMREE=] mE

4 IR BEEE Y BB EHFX(FDA - score)of v+ KE
& ¥ REY KR T Table 72 v}

Table 7. Effect of slow and rapid freezing procedures with freezing
nedia containing 1.4M glycerol on the survival rate

(evaluated by FDA - test) after freezing and thawing

No. of survival embryos

Method No. of recovered evaluated by FDA - test

of emrbryos FDA
freezing post ~ thaw Ps P4 P2 P2 Py N score
Slow
freezing 25 5 9 4 2 1 4 3.1

(Cell Freezer)

Rapid
freezing 27 - 6 3 7 2 g 1.2
(LN2 container)

The composition of slow and rapid freezing media was 10X glycerol +

10% sucrose with PBS

F W] MRMM% FDA - scoret MIBMHC) 3.1(620) 2 M SFEW
e 1.2240) 2t A Jelua e, BEMEEA Psel Pzl FDA
scoret 7222 HEY A£HF XS veluil Uia, 2HME S Ps} PaojA
3322 g€ AHFXE EoFa k. oY HEE MEHMA Em¥
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glycerol BEE 1.4M2 A~ RE &2 R AHSE H(cell frezzerg} LNz
container)?] ZR & BEKHo=z & 4 3lt}).

dwbH oz e HEEEA UM HRERS FHEES BRAKE,
KeaFopk, FERHESE & & ded EHED BKA HEAARAM K
He ATt MK, KaFke MEED HEN BHE 7IstA oM M
Bl FEMsA "Hr. el FEFME EEEAES 80 WEHI MR
Hel Ko Besol =2 A2tz MMRE MEA HEE ol Fol MAE
Mol odAsrs oMM, 4FRol AstelE Zolth(Wood & Farrant, 1980;
Leibo, 1984). 53] & WK 2FHY REENHY ZHI AHF &4
< A2t FEEMRIE e REEYA S E5dded, ol MY
MM AMK¥(glycerol 1.4M)o] yrol MEE 3 UFel 5o RX
Bl 2] -2 Aelol M IN2(-196°Chofl F %3] HziYgol whep ¥4 Kawol M
RIS AN Rez g,

Bilton 5(1981)2 glycero 1.0ME 4 ZHI2 BEEFED SFREF
ztzt 28.8%, 47.7%% A FE XM JFMEl EFsivt REFIN O, Lehn
- Jensen(1983) 2 glycercl 1.4ME Mol 4 <HIFS BiOdE o
57x2] THX S ME3IACH

A 2 & vitrification solution(glycerol 20%, ethylene glycol 10%,
Ficoll 30%, sucrose 10%) 2.2 4, ®lz % KES KBEMHTFE Ha:#E
Mt MM 4 H(FDA - score) ]2 Table 82 It}

Table 8o vhelt wuiel o] 4, siz], XE S R £#X
(FDA-score) & 2t2} 4.1(82%), 3.5(70%), 3.1(62%) 2 MBISM#A (Table 7) 2
t ¥ AFXS RAF3UT. HEME BREE BA3 HI MR
4 PF (SRR o) A} FDA score2] Ps - Pl E 9028 ¥ 2 £HFXS el
Uz slen exigl REE 22 71, 7022 2 M 25 + dHrh.
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Table 8. The comparison of the survival of vitrified cow, pig, and
rabbit ovarian oocytes by FDA test

No. of oocytes

No. of evaluated by FDA test

oocytes FDA
Breed frozen Ps P4 Ps3 P2 Py Po score
Cow 31 17 10 1 0 0 3 4.1
Pig 42 19 3 8 7 4 1 3.5
Rabbit 34 10 1 13 6 0 4 3.1

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

Mo EE A8 Ficoll2 B9F HE(FTFR 70,000 24 R
RBEE BN FEBH WEU Y, suwcroses BSTF PE(STFR
342)2 AEMES] sEelv, MM ANMEEY F3E0 Ud A4S
XK A7l A%8g 3122 M (Mazur, 1970); Kasai S, 1980)4HE XS @ |
Al A gltkn skl 2bA o]2 ) vitrification WH - 4°Cof A FHEP
& F#&st7]H 100% vitrification solution2] HW¥S MAs}7] YsiM 5C
oM Y BMEAMEH ¥ HE2 vitrification solution@ ojej F
fig 2] # ofnt sF3ich(Rall 2} Fahy, 1985; Rall S, 1987). ¥ 5(1990)2
mouse 2-cell STHSPE MR SIod 89.9%2] 4 XS BFEsislz,
Massip 5(1986)2 4 B2 vitrfication solution® WHER FE
42.8%2} 53.8%2] A HF XL HWEV A vzl ¥ FE2LE Ko F3}.

2] 2o} 8 S(1990)2 1-2 cell®]) mouse YF=x}odA] 20% HCS + 3.5M DMSO +
0.25M sucrose®& M Xt FZHEE 5C/sec 2 200C/secE E 733wl
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BEELS A7 94.6%, 75.4%2 HHg LdEsiUcrh. ez & SIS
o] MAZTHINS HaOBEME 20% FCS +2.0M glycerol + 0.25M sucrose &
o] -§3tod 75%2] A2 & S WwEsigrt. 2Bmz X HRAM 4 ST (K
88) & vitrification solutiong o] &% uj ate] EE(150-160u)0} =te}
L RS BRE Rolx 3o 4# vitrification solutiond Ff% #Ha
EHEF M HKIY TR REBRM E & u o] Ax R LE
e fErs F2 gk Teln el KES M) 4o e o
AMAL FEE BFHAEA mucinfFol tz, =212l BIFE Ralfol wo)
Yrslo] 3lo] WKl ot R RogM Bank S(1974) 8T ¥
XS 23on, oz olof T 7 Kol EHHC.

232 K B¥S A2 vitrification2} g TEof A 7Hekgh wbwj o
2 BT, EEHTHE dulsdde] i HMagos =y e
R Hzstd A7) FHL Y ond, 23] mouse: & 9]

BFAM 2717 2 ARE TR B TeH S BRs 0.
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W =

A BiRs AHIF P 5229 PMSG, FSHETEZF P94-2) SRMLMEC) v)
e HEL BE SEEE dW #@2% SR (vitrification)o] IRIRSH
(morulae) 2} wF3yH(ovarian oocytes)2] AE&-&of v|R& d&gs =Als}7]
oistod Aedeigith. # 158A°) B4E 3 Ae]F(2500IU ; 3000IU, 40mg
FSH) 2 238l PMSG =& FSH AM2|¥ PGFea 30mgo s WHE GE3h3
th. HRIY FHIERS 10X glycerol + 10% sucrosediEFolr Hi82) Sk
#Ho 2 PIEIR-S 20% glycerol + 10% ethylenglycerol + 30% Ficoll +
10% sucrose & ZAJ¥ vitrification solutionofr HMaEHES S7s}e
A7 ¢F FDA-test-§ o] &3l LFRZ HfEstaict.

B BRE oA

1. PMSGe} FSHAEERE O+ 25001U, 3000IU PMSGe} FSH 40mg & FoH¥
el BEEE A2 A7} 32.8, 35.0, 43.4210 7 DRAREE =3l
o, RMEIFEEEEIS 22 18.6, 18.8, 22.4 A|7to]gicl.

2. 2500IUS} 3000IU PMSG , FSH 40mg Mz|Folre] PRt 3ayva
7} Zbzt 5.4, 5.1, 6.4cmo 2= FHEHo] AL, FH Lol
5.7, 7.8cesM @Ml AATHKO.05).

fr

6.2,

3. 25001U, 30001U PMSG M FSH 40mge}Fodxo] SHRRIEME 35y

204 4.8, 5.2, 5.6708 HEH] dUsloy, & troMe 5.6, 6.2,
7.8702 FHWtol 3UcH(P<0.05).
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4. 2500IU, 3000IU PMSG, FSH 40mgMe|zofix o] i+ 24y tofr
3.0, 3.2, 44702 HEMo] Agon, $H3daoly 7.2, 7.8, 11.4702
HEMC] UTHP<0.05).

5. 2500IU, 3000IU PMSG, FSH 40mgMe] oA 2jebsl AAukapsl 20,
19, 257fojglony, SREMISAZE BITEFS 22t 6, 5, 11703ith. PMSG
2500TU, 30001U, FSH 4omgAe]oix BHIIRIEH®: REMREAKE 27
52.4, 69.8, 62.4” 2 PMSG 2500IU Me|7t 7} $& Zog vbebytct.

6. BIGHE SFHERS o]-83to] 10% glycerol + 10% sucrose BHESHE
of THIS BEY th FDA-testd o]&sto] AFXE HEsisizm)
FDA-scorew 242t 3.1(62%)2} 1.2(24%) 24 BGMRAM o ¥2 KM
dglen, 20% glycerol + 10% ethylenglycol + 30% Ficoll + 10% sucrose
2 #RRY vitrification solution(VS)ofA A, s0x] o E7]°)fiueps 8
SE MR e £FEXR2 =352 BB )R AU4.D)0M o E

<Ro2 vepyich
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