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Studies on the Effects of the Follicle Size, Hormone Supplementation,
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SUMMARY

These studies were carried out to investigate the effects of the follicles size, hormone
supplementation, semen types and capacitation methods on in vitro maturation and fertilization
of bovine follicular oocytes.

The ovaries were obtained from slaughtered Korean Native cows. The follicular oocytes
surrounded with cumulus cells were recovered by aspirating follicular fluid from the visible
follicles of diameter 3~5mm.

The follicular oocytes were cultured in TCM-199 medium containing hormones, FCS, ECS,
BFF and MCC for 24~48hrs. in a incubator with 5% CO, in air at 38.5C and then matured
oocytes were again cultured for 18~20hrs. with motile capacitated sperm in the TCF(Tyrode
calcium-free) solution containing 200xg/ml of heparin.

The results obtained in these experiments were summarized as follows:

1. The oocytes classified as “A, B, C, D and Degenerative” depending morphological integrity
and those were 61.49, 12.19%, 19.2%, 4.2% and 3.09% of the total oocytes recovered,
respectively. The maturation and fertilization rate of the A, B, C class follicular oocytes,
cultured in the TCM-199 medium supplemented with 109 FCS were 89.1%, 78.0%, 52.6%
and 78.19%, 66.1%, 33.3%,respectively.

2. The average number of the follicular oocytes recovered from follicles size, 1~2mm, 3~5mm
and above 5mm in diameter were 67, 98 and 63, respectively. The maturation and
fertilization rate of the follicular oocytes, cultured in the TCM-199 medium were 56.7%, 82.
5%, 46.09% and 44.8%, 71.4%, 28.69%, respectively.

3. The maturation and fertilization rate of follicular oocytes, cultured in the TCM-199 medium
supplemented with 5%, 10%, 15%, 20% FCS and hCG, HCG, g-estradiol were 76.0%~82.3%
and 26.2%~70.0%, and those values were higher the supplementation of the hormone than
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the non-supplementation.

4. The fertilization and cleavage rate of the follicular oocytes, inseminated with spermatozoas of
epididymis cauda, neat and frozen semen were 63.3%, 73.3%, 70.0% and 32.7%, 37.8%, 38.

3, respectively.

5. The fertilization and cleavage rate of follicular oocytes,

fertilized with capacitated

spermatozoas by heparin, BFF and HIS methods were 70.0%, 53.8%, 34.2% and 38.3%, 23.

1%, 17.1%, respectively. And the fertilization and cleavage rate were higher method of

heparin than other methods.
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Table 1. Morphological classification of bovine follicular oocytes recovered from an ovarian

follicle

No. of oocytes

Morphological classification of oocytes

examined (%) A B C D Degenerative
126 772 152 241 53 38
(100) (61.4) (12.1) (19.2) (4.2) (3.0)
A Oocytes with compact, dense cumulus cells
B : Partially naked oocytes with thin cumulus layer
C : Oocytes with foggy cumulus cell and incompletely attached zona pellucida
D : Naked oocytes
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Table 2. In vitro maturation and fertilization rate of bovine oocytes classified by cumulus

cells
Grade of No.of oocytes No.of oocytes No.of oocytes
oocytes examined matured (%) * fertilized (%) **
A 64 57(89.1) 50(78.1)
B 59 46(78.0) 39(66.1)
C 57 30(52.6) 19(33.3)

* . The number of oocytes matured to the second metaphase

** . The number of oocytes fertilized
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Table 3. Effects of follicles size on in vitro maturation and fertilization rate of bovine

oocytes
Size of No.of vocytes No.of oocytes No.of ococytes
follicles cultured matured (%) * fertilized (%) **
1~2mm 67 38(56.7) 30(44.8)
3~5mm 98 81(82.5) 71(71.4)
>5mm 63 29(46.0) 18(28.6)

* . The number of oocytes matured to the second metaphase

** . The number of oocytes fertilized
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Table 4. Effects of hormones added to culture media on in vitro maturation and fertilization

rate of bovine follicular oocytes

Concent. Hormones* No.of oocytes No.of oocytes No.of oocytes
of serum examined matured (%) ** fertilized (%) ***
- 45 35(77.8) 13(28.9)
5% FCS + 54 41(76.0) 11(26.2)
- 42 33(78.6) 11(26.2)
10% FCS + 60 49(81.6) 42(70.0)
— 47 38(80.6) 14(29.8)
15% FCS + 45 37(82.2) 30(66.7)
— 50 37(74.0) 15(30.0)
20% FCS + 51 42(82.3) 35(68.6)

* I FSH : 1ug/ml

HCG : 21U/ml, B-estradiol : 1ug/ml

** . The number of oocytes matured to the second metaphase

*** . The number of oocytes fertilized
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Table 5. Effects of semen types on in vitro fertilization rate of bovine oocytes matured in

vitro
Types of No.of oocytes No.of oocytes No.of oocytes
semen cultured fertilized (%) * cleaved (%) **
SEC 49 31(63.3) 16(32.7)
Neat 45 33(73.3) 17(37.8)
Frozen 60 42(70.0) 23(38.3)

* No. of oocytes fertilized/No. of ococytes cultured

** : No. of oocytes cleaved/No. of oocytes fertilized
SEC : sperms of epididymal cauda
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Table 6. Effects of capacitation method of
rate of bovine oocytes

sperms on in vitro maturation and fertilization

Capacitation method No.of oocytes

No.of oocytes No.of oocytes

of sperms cultured fertilized (%) * cleaved (%) **
Heparin method 60 42(70.0) 23(38.3)
BFF method 39 21(53.8) 9(23.1)
HIS method 35 12(34.2) 6(17.1)

* . No. of oocytes fertilized/No. of oocytes cultured

** I No. of oocytes cleaved/No. of oocytes fertilized

BFF : Bovine follicular fluids
HIS : High ionic strength

5. SARHEMS Hikoll WE WAREE o SR

4 PRaERe] fesbaibfgel QlolA EHEREIESF Fridiel
u}2 BaslrtRs) 5pEIES Table 6oll4 H& wleb
7o), heparin EHEEEE 70.0% SHAEEN 38.3%°
EE-S el en], BFF s HIS x| 48
Wk s 7t 53.8%9 23.1%, 34.2%
oF 17.1% 9o THEREEST EHHT Heparin JER
o] 7ha w2 sbebER s SEIAES Vel

ol2|§ #%%=, Parrish 5 (1986)°] ##3 hepar-
in EEAS AR 79.0%%F, Brackett 5 (1982)¢]
HIS EFol 23 SR 40.0%4. ok ohd "oxl= K
#ellert, Fukui s (1983)9) BFF j&#ol o3 46.
2%8rh cha F2 Bl

£y IRl FEiMol  EA1ske heparin 2
hyaluronic acid§ ¢i-3H= Glycosaminoglycans
(GAG)©= S Z£34]7]v, =& heparin
BSA & Aol A7bal-g wivcl 7pedeh SHERemES 2t
48 7IR13L o] heparin il o) 3t SHEREIER: W
W 52 WASERES o8 & e Alew Aasld
(Ball %-, 1981 ; Bondioli &} Wright, 1983 : Niwa 2}
Ohgoda, 1988).

V. i E

B OBRE 4o PRisRe] ASbRA MRl v
A& HEERS L] 9ste] KuIpHsie A4 e}
of JfEty SRRE S8 T BRe AR ¥ Jifeel
Felo} 2], 22 B W MR B, DIEREE
% Hik Sol thmmdRst fbHEel ol Al R

—242—

& #AZelde vh, o R ok R

1. 4 Jpiedps A3ete] &S So feny %S
S o) ARIHL 61.4%, BRIES 12.1%, CHY
BRe 19.2%, DTURS 4.2%%don] il =
£ GBILIIE 3.0%dch. =3 A, B, CHRS
10% FCS #7} TCM-199 5ol wioksls
o Jpfngne] dEshRcBEES 7H7h 89.1%, 78.0%,
52.6%%.om, SRS 2z 78.1%, 66.1%,
33.3%34

2. & el 27]1% 1~2mm, 3~5mm % 5mm Ll
tog smstel A BEREIRY = 7 677,
9870, 630w, olF TCM-199 HEEil4) ¥
£US oo swbRadk s 7t 56.7%,
82.5%, 46.0%2F 44.8%, 71.4%, 28.6%3%

3. A DpEBpe) FAbERBS} Rl oA 7 wE9
AhaRimiES FSH, hCG, g-estradiol & #7}&
TCM-199 HEHHAA FEUS =lo] ik
TRES 2 76.0%~82.3% 9 26.29%~70.
0%2A el vlsl @b E3kch.

4. & Jiasie) #sbsEel ol KER LAE REMET,

JRHEH 5 AR ol 8-sho] BiEStalS of fest
A srEAES 24 63.3%, 73.3%, 70.0%
o} 32.7%, 37.8%, 38.3%ict.

5. 4 BpisRel #aSEHEel Sleldl heparin EEEE,

BFF gk, HISEEor 77 SREemss
f71skds W ferhEREEy gEiEse 47 70.
0%, 53.8%, 34.2%%} 38.3%, 23.1%, 17.1%
2.4 heparinJ&#iko] 7H ¥k



V. FIR3K

. Ball, G.D., M.E. Bellin, R.L. Ax and N.
L. First. 1981. Glycosaminoglycans in indi
vidual preovulatory and cystic bovine ovarian
follicles. J.Anim.Sci., 53(Suppl. 1) : 285.

. Ball, G.D., M.L.Leibfried, R.W .Lenz, R.

L. Ax, B.D. Bavister and N.L. First.
1983. Factors affecting successful in wvitro
fertilization of bovine follicular oocytes.

Biol. Reprod., 28 717-725.

. Ball, G.D., M.L. Leibfried, R.W. Leng,

R.L. Ax and N.L. First. 1984. Maturation

and fertilization of bovine oocytes in vitro.

J. Dairy Sci., 67: 2775-2785.

. Bondioli, K.R. and R.W. Wright, Jr. 1983.

In vitro fertilization of bovine oocytes by

spermatozoa capacitated in wvitro. J.Anim.

Sci., 57(4) © 1001-1005.

Brackett, B.G., D.Bousquet, 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. and G. Oliphant. 1975.
Capacitation of rabbit spermatozoa in wvitro.
Biol. Reprod., 12: 260-274.

V.D. 1984.
maturation for use in bovine exogenous and
in vitro. Metabolism., 26 413.

. Fukui, Y., M.Fukushima and H.Ono. 1983.

Fertilization in vitro of bovine oocytes after

Dooley, Follicular oocytes

various sperm procedure,
20(6) : 651-660.
. Fukui, Y., Y. Terawaki and O.0Ono. 1982.

Effects of gonadotropins on the @

Theriogenology .,

vitro
maturation of bovine follicular oocytes. Jap.
J.Fertil. Steril., 27:179-187.

10. Fukushima, M. and Y.Fukui. 1985. Effects

of gonadotropins and steroids on the

—243—

11.

12.

13.

14.

15.

16.

17.

18.

19.

subsquent fertilizability of extra follicular

bovine oocytes cultured iz vitro. Anim.
Reprod. Sci., 9:232-242.

Fulka, J.Jr, J.A.Pavlok and J.Fulka.
1982. In vitro fertilization of zona free
bovine oocytes matured
Reprod. Fert., 64: 495-499.
Hensleigh, H.C. and A.G.Hunter. 1985. In

vitro maturation of bovine cumulus enclosed

in culture. J.

primary oocytes and their subsquent in vitro
fertilization and cleavage. J.Dairy Sci.,
68 . 1456-1562.

Iritani, A. and K.Niwa. 1977. Capacitation
of bull spermatozoa and fertilization in vitro
of cattle follicular oocytes matured in
culture. J.Reprod.Fert., 50: 119-121.
Leibfried-Rutledge, M.L., E.S.Crister and
N.L.First. 1985. Fertilization potential of
follicular oocytes classified by stage of cycle
and size of follicle. Theriogenology., 23:
753-759.

Leibfried, L. and N.L. First. 1980. Folli-
cular control of meiosis in the porcine
oocyte. Biol. Reprod. 23: 705.

Niwa, K. and O. Ohgoda. 1988. Synergis-
tic effect of caffeine and heparin on in vitro
fertilization of cattle oocytes matured in
culture. Theriogenology., 30(4) : 733-741.
Parrish, J. J., J. L. Susko-Parrish, M.
L. Leibfried-Rutledge, E. S.Crister, W.
H. Eyestone and N. L._First. 1986. Bovine
in vitro fertilization with frozen-thawed se-
men. Theriogenology., 25: 591-560.

A. and W.R. Threfall. 1985.

The effects of estrous cow serum on the

Sanbuissho,

maturation and fertilization of the bovine
follicular oocyte in wvitro. Theriogenology .,
231 226 (abstract) .

Shalgi, R., N.Dekel and P.F. Kraicer.
1979. The effects of LH on the fertil-
izability  and

subsequent  developmental

capacity of rat oocytes matured in vitro. J.



20.

21.

22.

Reprod. Fert., 55: 429-435.

Shea, B.F. J.P.A. Latour, K.N. Berdin
and R.D. Baker. 1976. Maturation in wvitro
and the subsquent fertilizability of extra
follicular bovine oocytes. J.Anim. Sci.,
43 . 809-815.

TEH #. 1985. 4 SERRAN KRBUEF 5 5o XN
HFE . BRIREREE ., 3(9) @ 71-75.

SFEER, FMEY. 1988. 4 PRRRSRS] AasbAct
hsell W3l Wi, REIREHESEE., 12(2)

23.

24.

—244—

112-119.

FEMR, W3R, FMETT, Kid. 1988. & Sl
o) fRFbRHAIL SRR A3 R, WmBIEE
BEI., 30(4) [ 224-232.

FILsE, ML, FAER, Bk, BREE. 1989.
F DpiEoRel feibaitel B BRE. 1. BiEF m
i, 4ORREH < SNICHRNECT ORfesRel RerbEEat
ol vl X = W GEEEREE, 1]
(3) 1 139-146.



