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SUMMARY

These studies were carried out to find the proper conditions for im witro maturation and

fertilization of bovine follicular oocytes and culture methods capable of further developing early

embryos.

For these objectives, the cleavage rate of oocytes matured and fertilized in vitro was

investigated under medium supplemented weth hormones and estrous cow serum and season of

oocytes collection as well as different cumulus cell stage before insemination. Finally, 2~8 cell

embryos were cultured in in vitro and in witro culture system to investigate developmental

capacity into morula.

1.

Cleavage rate of oocytes matured in vitro was 27%(20/73) for A(LH+FSH+estradiol-178+
10% FBS), 389(27/71) for BILH+10% ECS) and 27% (15/56) for C(10% ECS), respectively.
Supplement B showed more higher rate and 4~8 cell embryos were also obtained much more
in this group(67%, 18/27).

In witro maturation rate of follicular oocytes cultured in TCM 199 supplemented with LH
and 10% ECS was 88% (75/85) .

. Cleavage rate(15%, 10/65) of oocytes collected in summer was significantly lower than in fall

(47%. 42/89).

. Cleavage(65%, 44/68) of oocytes with partially removed cumulus cell before insemination was

more higher than that (449, 27/62) of oocytes with intact cumulus cell.

. The frequency of development from early cleaved embryos into morula was 6% (4/65), 12%

(4/33) for co-culture of cumulus cell monolayer and bovine oviduct epithelial cell monolayer,

respectively and 24% (6/25) in ligated rabbit oviduct.
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When bovine embryos were transferred to ligated rabbit oviduct, embryo development was

enhanced to morula.

5. About 70~76% of sperm underwent acrosome reaction following 1~2hr incubation by caffeine

plus heparin treatment.
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Table 1. Composition of defined medium for
in vitro sperm capacitation and in

vitro fertilization

Component Concentration
Stock solution

Nac(l 112.00 mM
KCl 4.02mM
Ca(Cl, 2.25mM
MgCl, - 6H,0 0.52mM
NaH,PO, - H,O 0.83mM
Lincomycin-Spectinomycin 90 g/ml
(1:2 mixture, W/W)

Tylosin 10 ug/ml
Gentamycin 50 g /ml

Dissolved in 5Xdistilled water and then this
solution stored in a refrigerator.

Defined medium
Prepared defined medium with stock solu
tion just before use by dissolveing the fo
llowing components.

D-Glucose 250.0mg/100ml

BSA (Bovine serum 5000.0 mg/100 ml
albumin)

NaHCO, 310.4mg/100 ml

Na-pyruvate 13.8mg/100 ml

ct.
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Table 2. Cleavage of bovine oocytes matured in different maturation media

No. of oocytes?

QOocyte maturation

No. of oocytes developed®

Oocyte! Supplement® inseminated Uncleaved  2~3 cell 4~8 cell Total cleavage (%)
A 40 29 9 2 11(28)
KNC B 41 25 10 16139)
C 26 20 6 - 6(23)
Total 107 74 21 12 33(31)
A 33 24 3 927
HC B 30 19 11(37)
C 30 21 2 9(30)
Total 93 64 14 13 29(31)

1) KNC: Korean native cow, HC . Holstein cow.

2) A(10gg/ml LH+5ug/ml FSH+1 pg/ml estradiol-178+10% FBS)
B(10 ug/ml LH+10% ECS) and C(10% ECS) in TCM 199.
3) Only oocytes with expended cumulus cells were inseminated.

4) No. of oocytes cleaved at 48hrs postinsemination.

TCM 199 HEARKS 5&Rol 328 w& BIHmE
el whE gpsrEE-S- ¥ Table 294 o,

o]l glolA] HEE Mol uE JiaHiEe] Aol
A 289%, Boll4 39%, CeollA 23%, #8 319%(33/
107)9) PporEiEsS w.9ly, Holsteinfol A& A ol A

27%. BollAl 37%, Cellxl 30%, #2 31% (29/93)]
Iyl vERdct

gF2F Holstein féiol 4] T } ECS &7t
®r}h & RS iﬁii‘ji Eldgel o=

a9} Holstein fERell 2bo|+= muq o @Y
9} Holstein ¥ fHlel] lo] #& s3&IIR rpoll A 4~ 8RR
2 ol AR PR A2 Ael4 259, Bl
67%, CollA 13%E4 LH ¢t ECS ifshmel A 4] =
Al vebsteh | EEUERIEN: dioll A SigEiEe) Ha
okl 10 ug/ml LH 9} 10% ECS iffuel A #85hmik
A7 BEEBRel W#E-S Table 32k 7ol #olMe
88%. Holsteinfoll 4= 89%, #2 88%% vehdlx,
w2} Holstein #foll = zlol= ¢l

ole{gl Azbe JUARIN mFASEHETRCl hormone% i
nsted BpmElE-S ¥ g Crister % (1986), Sirad
S-(1988)9] HUiER.ch= #deort, Ball &
(1983)9) = oAbk, ﬁ”liﬂlma Tmse]
B2 HES Sanbuissho 9 Threfall (1985)2] f5R}

sk et

1L O
ey

Table 3. In vitro maturation of bovine fol-
licular oocytes

No. of No. (%) of oocytes

Oocytes? oocytes extruding
examined first polar body

KNC 41 36(88)
HC 44 39(89)
Total 85 75(88)

1) The same convention as shown in Table 2.
Oocytes were matured 25hrs in TCM 199
supplemented with 102g/ml LH and 10%
ECS
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Table 4. Cleavage of bovine oocytes collected in summer and fall

No. of oocytes?

No. of oocytes developed®

Season OocyteV q

inseminat P leavage
fsemmate Uncleaved 2~3 cell 4~8 cell Total OC/ cavage

! 7o) !

KNC 32 28 0 41133

Summer HC 33 27 2 618

Total 65 55 10115}

KNC 59 32 16 11 27146

Fall HC 30 15 7 8 15500

Total 89 47 23 19 42047

1), 2), 3) The same convention as shown in Table 2.
Oocytes were matured in TCM 199 supplemented with 10 #g/ml LH and 10% ECS.

Table 5. In vitro development of bovine oocytes with intact and partially removed cumulus cells

before insemination

No. of oocytes

No. of oocyte developed®

Cumulus cell Oocyte? . inated Tal -
inseminate: Tot: red
uncleaved 2~3 cell 4~8 cell o d, O/C) cave
L0

KNC 34 20 7 14041
Intact HC 28 15 9 4 13146)
Total 62 35 16 11 27144
Partially KNC 42 16 18 26162)
removed HC 26 8 2 16 18169)
(by pipetting) Total 68 24 10 34 44165)

1), 2), 3) The same convention as shown in Table 2.
Oocytes were matured in TCM 199 supplemented with 10 zg/ml LH and 10% ECS.
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Table 6. Developmental capacity of in vitro-matured and-fertilized bovine oocytes in in vitro-

and in vivo —culture system

Culture Initial? No. of oocytes No. of oocytes No. of oocytes developed
system cell stage cultured or examined or :
transfered recovered (%) < 16 cell Morula(%) Total(%)
Cumulus cell 2~3 cell 24 24 24 0
monolayer 4~8 cell 41 41 37 4(10) 4/65( 6)
Bovine oviduct
(epithelial cell 2~3cell 15 15 15 0
monolayer 4~8 cell 18 18 14 4(22) 4/33(12)
Rabbit 2~3 cell 11 7(64) 7 0
oviduct 4~8 cell 23 18(78) 2 6(33) 6/25(24)

1) Oocytes(KNC+HC) were matured in TCM 199 supplemented

ECS.

with 10 gg/ml LH and 10%

Cleavage was examined 48 hrs after in wvitro fertilization.

2) Eggs were examined 4 days after in vitro-culture or transfer.
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Table 7. Percentage of sperm with detached acrosome at various intervals after treatment

with caffeine and heparin

; Dead sperm Live sperm
Incubation time (h} A+C B+D
Intact(A) Detached(B)* Intact{C) Detached(D)*
0.5 19 33 30 18 49 51
1 21 54 10 15 31 69
2 12 63 12 13 24 76
3 12 56 11 21 23 77
4 14 60 12 14 26 74

Sperm treatment with caffeine (5mM) and heparin (10 ug/ml) .

Values represent means (%)

of 150~200 sperm counted per slide.

*B  false acrosome-reacted(AR) sperm, D true AR sperm.



W&

A e CHEE 1988 = RIGTAR SRR &
ol ofsted AlA]s|glon], K FELL HERE AT
g iRt gutel #EE el T4 Ehike &
TR REERSL vl EAYEURSC] #EE %
stod obgel MRS ot T oML HARSE) %9

TR B R Sol Al 2kt

V. 5B

Aoyagi, Y., K.Fuuzii,
Wachi, Y.Fukui and H.Ono. 1987. Cleavage

resulting from intra-rabbit oviduct transfer

Y .Iwazumi, H.

of bovine gametes. Jpn. J. Anim. Reprod.

33(4) 1 209-212.
Aoyagi, Y,. K.Fuzii, Y.Irsazumi, M.
Furudote, Y.Fukui and H.Ono. 1988.

Effects of the treatments on semen from
different bulls on in vitro fertilization results
of bovine oocytes. Theriogenology 30:
973-985.

. Ball, G.D., M.L. Leibfried, R.W. Lenz,
R.L. Ax, B.D. Bavister and N.L. First.
1983. Factors affecting successful
fertilization of bovine follicular
Biol. Reprod. 28 717-725.

B.D. 1988.

secretions in embryonic growth i wvivo and

n vitro

oocytes.

Bavister, Role of oviductal
in vitro. Theriogenology 29 . 143-154.
Brackett, B.G. and G.Oliphant. 1975.
Capacitation of rabbit supermatozoa i vitro.
Biol. Reprod. 12 260-274.

. Brackett, B.G., D.Bousuguet, M.L. Boice,
W.J. Donawick, J.F. Evans and M.A.
Dressel. 1982. Normal development following
in wvitro fertilization in the cow. Biol.

Reprod. 27 . 147-158.

Brackett, B.G., A.lI. Younis and R.A.

10

11.

12.

13.

14.

15.

. Didion,

. Ellington,

1988. Rescue of bovine

oocytes with enhenced viability after in vitro
44th. Anim. Fert. Sci.

Fayrer-Hosken.

fertilization. Proc.
P-074 (Abster.)

. Crister, E.S., M.L. Leibfried-Rutledge, W.

H. Eyestone, D.L. Northey and N.L. First.
1986. Acquisition of developmental compe-
tence during maturation in vitro. Ther-
iogenoloy 25 150 (Abstr.)

B.A., J.R. Dobrinsky, J.R. Giles
and C.N. Graves. 19838. Staining procedure
to detect viability and the true acrosome
reaction in spermatozoa of various species.
Gamete Research 22 51-57.

JJE, E.W. Carney and R.H.
Foote. 1989. Composition of media in an
early bovine embryo and oviduct epithelial
cell co-culture system. Theriogenology 31:
189.

Eyestone, W.H., D.L. Northey and M.L.
Leibfried-Rutledge. 1985.
-cell bovine empryos in the sheep oviduct.
Biol. Reprod. 32(suppl. 1) : 100(Abster.).
W.H,, and N.L

Co-culture of early bovine

Culture of one

Eyestone,
First. 1987.
embryos with oviductal epithelium. Ther-
iogenology 27 . 228(Abstr.).

Eyestone, W.H. and N.L. First. 1989. Co
-culture of early cattle embryos to the

J.Vignieri

blastocyst stage with oviductal tissue or in
conditioned medium. J. Reprod. Fert. 85:
715-720.

Fukui, Y. and H. Ono. 1989. Effects of
sera, hormones and granulosa cells added to
culture medium for in vitro maturation,

fertilization, cleavage and development of

bovine oocytes. J. Reprod. Fert. 85:
501-506.
Fukushima, M. and Y. Fukui. 1985.

Effects of gonadotropins and steroids on the
subsequent fertilizability of extrafollicular
Anim.

bovine oocytes cultured in vitro.



16.

17.

18.

19.

20.

21.

22.

Reprod. Sci. 9. 323-332.

Fukushima, M., Y. Shioya, M. Kuwa-
yma, S. Iwasaki and A. Hunada, 1987.
Effects of hormones added to culture

medium for oocyte maturation and the

subsequent development of in vitro fertilized

bovine oocytes. Proc. 79th Jpn. Sic.
Zootech. Sci., 1-29. p. 15(Abstr.).
Goto, K., Y. Kajihara, S. Kosaha, M.

Koba, Y. Nakanishi and K. Ogawa. 1988.
Pregnancies after co-culture of cumulus
cells with bovine embryos derived from in
maturation

vitro fertilization of i vitro

follicular oocytes. J. Reprod. Fert. 83:
753-758.

Hanada, A., Y. Shioya, K. Sakamoto and
H. Kobayashi. 1985. Development to blas-
tocyst stage of bovine follicular oocytes fer-
tilized in vitro after maturation in vitro.
Proc. 77th Jpn. Soc. Zootech. Sci. 1II-42,
p. 79(Abstr.).

A., Y. Enya and T. Suzuki.

1986. Birth of calves by nonsurgical transfer

Hanada,

of in vitro fertilized embryos obtained from
oocytes matured iz wvitro. Proc. 78th Jpn.
Soc. Zootech. Sci. pp. 79(Abstr.) .

M.D., J. Graffeo.
and R. Prosser. 1977. Futher studies of

inhibitors of #n witro mammalian oocytes

Jagillo, M. Ducayen

maturation. Fertility and Sterility. 28(4) :
476-481.
Kim,

Foote.

C.I., J.E. Ellington and R.H.
1989. Maturation,
development of bovine oocytes iz vitro using
TCM 199 and a simple defined medium with
co-culture. Theriogenology (submitted) .

Lu, K.H., I. Gordon, M.Gallagher and H.
McGovern. 1987. Pregnancy estabilished in

fertilization and

cattle by transfer of embryos derived from
in vitro fertilization of oocytes matured in
vitro. Vet. Rec. 121 259-260.

Lu, K.H., I. Gordon, J.B. Chen, M.

24.

25.

26.

27.

28.

29.

30.

31.

Gallagher and H. McGorven. 1988. Birth of

twins after transfer of cattle embryos
produced by in vitro techniques. Vet. Rec.
122 0 539-540.

Monty, D.E. and C. Racowsky. 1987. In
vitro evaluation of early embryo viability
and development in summer heat-stressed,
superovulated dairy cows. Theriogenology
28(4) 1 451-465.

Moor, R.M. and A.O. Tounson. 1977.
Hormonal and follicular factors affecting
maturation of sheep oocytes in wvitro and
their subsequent development capacity. J.
Reprod. Fert. 49 101.
Niwa, K. and Ohgoda,

effect of caffeine and heparin on i vitro

1988. Synergistic

fertilization of cattle oocytes matured in
culture. Theriogenology 30 : 733-741.

Ohgoda, O., K. Niwa, M. Yuhara, S.
Takahashi and K. Kanoya. 1988. Varia-
tions in penetration rates in vitro of bovine
follicular oocytes do not reflect conception
after artificial

rates insemination using

frozen semen from different bulls. Ther-
iogenology 29: 1375-1381.

Parrish, J.J., J.L. Susko-Parrish, M.L.
Leibfried-Rotledge, E.S. Critser, W.H.
Eyestone and N.L. First. 1986. Bovine in
vitro  fertilization with frozen-thowed
semen. Theriogenology 25: 591-600.

A. and Threlfall, W R. 1985.

The effect of estrous cow serum on the in

Sanbuissho,

vitro maturation and fertilization of the
bovine follicular oocyte.
31: 693-699.

Sirad, M.A., R.D.Lambert,D.P. Menard
and M. Bedoya. 1985. Pregnancies after in

Theriogenology

vitro fertilization of cow follicular oocytes,
their incubation in rabbit oviducts and their
transfer to the cow uterus. J. Reprod.
Fert. 75: 551.

Sirad, M.A., J.J. Perrish, C.B. Ware,



32.

33.

34.

M.L. Leibfried-Rutledge and N.L. First.
1988.
obstain developmentally competent embroys.
Biol. Reprod. 39. 546-552.

Smith D.M., C.H. Conaway and W.T.
Keriber. 1978. Influences of season and age

The culture of bovine oocytes to

on maturation n vitro of rhesus monkey

oocytes. J. Reprod. Fert. 54 . 91-95.

Wright, R.W., Jr and K.R. Bondioli.
1981. Aspects of in wvitro fertilization and
embryo culture in domestic animals. J.
Anim. Sci. 53 702-729.

Xu, K.P., T. Greve, H.Callssen and P.
Hyttel. 1987. Pregnancy resulting from

cattle oocytes matured and fertilized in

35.

36.

37.

38.

vitro. J.Reprod. Fert. 81: 501-504.
A.1., B.G. Brackett and R.A.
Fayer-Hosken. 1989.

and hormones on bovine oocytes maturation

Younis,

Influence of serum

and fertilizatin iz wvitro. Gamete Research

231 189-201.

1M, wbabE . 1988, axbEake] Aleldsat 4
Aol ek A-F. AR, 120 112.

A3, e, kA, FEd. 1988, ke

of sl A5 el Hh A, &4 30

. 1988, A2 FF, wiokole] A7}
vz ele] AelAdg, 44 o ur
79-89.



