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SUMMARY

This study was carried out to investigate on in vitro fertilization, survival rate and devel-
opmental rate of rapidly frozen bovine immature oocytes. Immature oocytes cultured for 1,
12, 24, 48 hours in 20% FCS + TCM-199 medium and thereafter rapidly freezing-thawed
oocytes inseminated with capacitated sperm. The immature oocytes following dehydration
by 1.5M DMSO + 2.0M glycerol + 0.25M sucrose + TCM 199 media + 20% FCS were di-
rectly plunged into liquid nitrogen and thawes in 30°C water. Rapid freezing embryos
co-cultured in % FCS + TCM-199 media containing hormones(21U /mL PMSG,
21U /mL hCG and 1 ug /mL 17p-estradiol) and cumulus cells(1x10°® cells). Survival rate
was defined as development rate on ix vitro culture or FDA-test,

The results are summarized as follows ;

1. The in vitro maturation and fertilization rate of immature bovine oocytes on in wvitro
maturation period(1, 12, 24, 48 hrs) before rapid freezing-thawed were 57.1%, 45.7%,
37.1%, 25.7% and 40.0%, 31.4%, 20.0%, 11.4%, respectively.

2. The survival rate of immature bovine oocytes on in wifre maturation period(1, 12, 24,
48 hrs) before rapid freezing-thawed were 33.3%, 26.7%, 20.0%, and 10.0%, respect-
ively. The survival rate of rapid freezing-thawed immature oocytes was significantly
lower than that of non-freezing oocytes,

3. The survival rate of rapid freezing-thawed excellent and good bovine embryos co-cul-
tured in 20% FCS + TCM-199 media containing hormones(PMSG, hCG, 178
-estradiol) and cumulus cells 4 to 5 hrs and 20 to 24 hrs were 35.0%, 15.0% and 25.0%,
15.0% and 40.0%, 20.0% and 30.0%, 15.0%, respectively. The survival rate of em-
bryos co-cultured in TCM-199 media containing hormones and cumulus cells was sig-

nificantly higher than that of non co-culture.
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Effects of in-vitro maturation period before rapid freezing on the fertilization rate of immature

Culture period

No. of oocytes

No. of oocytes No. of oocytes

Treatment before freezing(hr.) examined matured (%) fertilized(%)
Non-freezing Control® 20 18(90.0) 14(70.0)
1 35 20(57.1) 14(40.0)
12 35 16(45.7) 11(31.4)
Freezing® 24 35 13(37.1) 7(20.0)
48 35 9(25.7) 4(11.4)

2 Qocytes were fertilized without freezing after in vitro culture for 48 hours.
® Oocytes were freezed in TCM-199 media containing 1.5M DMSO + 2.0M Glycerol + 0.25M Sucrose + 20%

FCS.
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Table 2. Effects of in-vitro maturation period on survival rate of rapidly frozen immature bovine oocytes

Culture period No. of oocytes Degree of FDA test Survival
Cryoprotectant? . . —
before freezing (hr.) examined A B C D E F rate(%)
Non-freezing Control® 20 0 6 2 1 4 7 11(50.0)
1 30 2 8 6 4 4 6 10(33.3)
Freezing? 12 30 3 8 6 5 5 3 8(26.7)
24 30 2 8 8 6 4 2 6(20.0)
48 30 3 10 8 6 2 1 3(10.0)

* Qocytes were freezed in TCM-199 media containing 1.5M DMSO + 2.0M Glycerol -+ 0.25M Sucrose + 20%
FCS.

" Oocytes were fertilized without freezing after in-vitro culture for 48 hours,
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Table 3. Effects of co-culture with hormonal supplements on the survival rate of rapidly frozen -thawed
bovine embryos

Co-culture No. of embryos Quality of frozen-thawed embryos after co-culture®
period(hr.) examined Excellent Good Fair Poor Degeneration
Control® 14 3(21.4) 2(14.3) 2 4 3
4~ 5 hrs 20 7(35.0) 3(15.0) 3 2 5
20~24 hrs 20 5(25.0) 3(15.0) 3 5 4

* Embryos were co-cultured in 20% FCS + TCM-199 media containing hormones(21U /mL PMSG, 21U /mL
hCG, 1 pg /mL 17B-estradiol)

> Oocytes were fertilized without freezing after in-vitro culture for 48 hours,
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Table 4. Effects of co-culture with cumulus cells supplements on the survival rate of rapidly frozen-thaw-

ed bovine embryos

Co-culture No. of embryos Quality of frozen-thawed embryos after co-culture?
period(hr.) examined Excellent Good Fair Poor Degeneration
Control® 14 3(21.4)  2(14.3) 2 43
4~ 5hrs 20 8(40.0) 4(20.0) 2 3 3
20~24 hrs 20 6(30.0) 3(15.0) 3 3 5

* Embryos were co-cultured in 20% FCS + TCM-199 media containing cumulus cells(1 x 10°° cells)

® Qocytes were fertilized without freezing after (n-uvitro culture for 48 hours.

0%} 25.0%, 15.0%90H, &8 FrA2E H7t
sto] Tt S o APFAEL 40.0%, 20.0%
2 30.0%, 15.0%=24 FH7 dz239 21.4%9
14.3%0] Bls] i H o2 e 43S vehit)

Voelkel 5(1985)& & 3 52T A&
&o] olRuz AE:g o H3tg JAsr] A
e AFdFord Tt Fejde] Hasian 9
21, Baker(1985) = & Zul o] wl ] 84 & 7}
3 44 olatgbEolnio m Wk i M E}
T FS HAES o 4 2F o] e Hlel M o
2% o] el go| AstEtiy st h

o

]
ol
e
B
M
tjo
N
N

1A1Z 122413, 24713
2 43A1 7HERE vl ke ¥ 1.5M DMSO + 2.
OM glycerol + 0.25M sucrose 2] WEAZ &
2 T AquikrY ALdsEge 7
57.1%, 45.7%, 37.1%, 25.7% 3o, 52 &
g A s xRS FHFIEE ARG 7
BAAE o AA+-PE&S 2k 40.0%, 31
4%, 20.0%, 11.4% 4},

2. 4 "Ads dx &S 1.5M DMSO + 2.0M
glycerol + 0.25M sucrose & #4554 §3%
AL W AAGdE A E AEES 47
33.3%, 26.7%, 20.0%, 10.0%24 Hl&5Zd ¢
EH AHEE 50.0% T H2 EE S e

oJﬁo

Wk,

3. 54 &3l dEAH R FHE YA 4
A7 A QeSS 20% FCS + TCM-199 vi
okolo] F ZE(PMSG, hCG, 17B-estradiol)
of 2R G Hr et 4~5A1%F 9 20~244]7F
ZoF Zujekslal S ) excellent 2 good ¥i+
7+z} 35.0%, 15.0% 2 25.0%, 15.0% 21,
W AEE Hrlete FuidHl S We excel-
lent 2 good ®i+ 40.0%, 20. 0% 2 30.0%,
15.0%24 F3H7 daxFel 21.4%9 14.3%
of vsf Al dez w2 XS e

o
[

)

Baker RD. 1985. Commercial splitting of bo-
vine embryos. Theriogenology, 233-12.

Ball GD, Leibfried ML and Lenz W, 1983. Fac-
tors affecting successful x vitro fertilization
of bovine follicular oocytes. Biol. Reprod.,
28:717-725.

Carroll J, Warnes GM and Matthews CD. 1989.
Increase in digyny explains polyploidy after
in vitro fertilization of frozen-thawed mouse
oocytes. J. Reprod. Fert., 85:489-494.

Didin BA, Pomb D, Martin NJ, Homanics GE
and Market CL. 1990. Observation on the
cooling and cryopreservation of pig oocytes
at the germinal vesicle stage. J. Anim. Sci.,
68:2803-2810.

Friedler S, Giudice LC and Lamb EJ. 1988.
Cryopreservation of embryos and ova. Fer-
til. Steril., 49:743-764.

—-119~



Hamlett DK, Franken DR, Cronje HS and Luus
H. 1989. Murine oocyte cryopreservation :
Comparison between fertilization success
rates of fresh and frozen metaphase | and 11
oocytes. Arch. Andol., 23:27( Abstr.).

Kono T, Threlfall OY. 1988. The effects of 1,
2-propanediol as a cryoprotectant on the
freezing of mouse embryos. Theriogenology,
29:987-995.

Leibo SP. 1987. Fundamental cryobiology of
mouse ova and embryos. I. The freezing of
mammalian embryos. Siba Foundation Sym-
posium 52, K. Elliott and J. Whelan, eds.
Excerpta Medica, Amsterdam, pp. 69-92.

Mazur P. 1970. Cryobiology
biological system. Sci. Washington D. C.
168:939-949.

Rall WF. 1992. Cryopreservation of cocytes and

. The freezing of

embryos ; Methods and applications. Anim.
Reprod. Sci., 28:237-245.

Rubinski B, Arav A and Devires AL, 1991.
Cryopreservation of oocytes using direc-
tional cooling and antifreeze glycoproteins,
Cryo-Letters, 12:93-106.

Schellander K, Brackett BK, Fuher F and
Schleger W. 1988. In witro fertilization of

frozen-thawed cattle oocytes. Proc. 11th

Congr. on Anim, Reprod. and Al, June, Dub-

lin Ireland, 26-30.

Schilling E, Niemann H and Smidt D. 1982. Eval-

uation of fresh and frozen cattle embryos by
fluoresence microscopy. Cryobiology, 15:245
-248.

Schmidt M, Hyttle P, Greve T and Avery B.
1993, Ultrastructure of frozen-thawed bov-
ine 7n wvitro matured oocytes. Theriogemol-
ogy, 39:304( Abstr.)

Schroeder AC, Champlin AK, Mobraaten LE
and Eppig JJ. 1990. Developmental capacity
of mouse oocytes cryopreserved before and
after maturation in vitro. J. Reprod. Dev.,
33:210-214.

Shaw PW, Benarde AG, Fuller BJ, Hunter JH
and Shaw RW. 1992, Vitrification of oqc-
ytes using short cryoprotectant exposure :
Effects of varying exposure times on sur-
vival. Mol. Reprod. Dev., 33:210-214.

Shea BF, Latour JPA, Berdin KN and Baker
RD. 1976. Maturation ¢» wvitro and the sub-
sequent fertilizability of extra follicular bov-
ine oocytes. J. Anim. Sci., 43:809-815.

Suzuki T and Nishigada Y. 1992. Fertilization
and cleavage of frozen thawed bovine ooc-
ytes by one step dilution method in vitro.
Theriogemology, 37:306(Abstr.).

Taha TA and Schellander K. 1992. Developmen-
tal capacity of immature and in vitro mat-
ured bovine oocytes after exposure to vitri-
fication solution. Therio., 37:307(Abstr. ).

van Blerkom, J. 1989. Maturation of high fre-
quency of germinal vesicle-stage mouse ococ-
ytes in mice. Theriogemology, 33:365
(Abstr.).

Voelkel SA, Amkorski GF, Hill KG and Godke
RA. 1985. Use of a uteral-cell monolayer cul-
ture system for micromanipulated bovine
embryos, Theriogenology, 24: 271-281.

, AR 1994 =R £ AT 95F

FalF AES @3 A, FIATIEHU

37, 18: 31-37.

o3l 1993. HA dExFe THREN] H5H

of Tk A7 whALehel R, F b ot

o

oy X

—-120—



