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Abstract: These studies were carried out to investigate the effects of the size of follicles,

semen types, capacitation methods, and additions of hormones, estrous cow serum(ECS), fetal
calf serum(FCS), bovine follicular fluid(BFF) and matured cumulus cell(MCC) to the medium

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 an incubator with 5% CO, in air at 38.5°C and then matured
oocytes were again cultured for 18~20 hrs. with motile capacitated spermatozoas the TCF
(Tyrode calcium-free) solution containing 100gg/ml of heparin. The results obtained in these
experiments were summarized as follows:

1.

o

The oocytes classified as “A,B,C,D and Degenerative” depending morphological integrity
and those 61.4%, 12.1%, 19.2%, 4.2% and 3.0% of the total cocytes recovered, respecti-
vely. The maturation and fertilization rate of the A,B,C class follicular oocytes, cultured
in the TCM-199 medium supplemented with 10% FCS were 89.1%, 78.0%, 52.6% and
78.1%, 66.1, 33.3%, respectively.

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%, 46.0%
and 44.8%, 71.4%, 28.6%, respectively.

The fertilization and cleavage rate of the follicular oocytes, inseminated with spermatozoas
of epididymal cauda, neat and frozen semen were 63.3%, 73.3%, 70.0% and 32.7%, 37.8%
38.3%, respectively.

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.
The maturation and fertilization rate of follicular oocytes, cultured in the TCM-199 medium
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supplemented with 5%, 10%, 15%, 20% and FSH, HCG, 17 B-estradiol were 76.0~82.3% and

26.2~70.0%, and those values were higher the supplementation than non-supplementation.

6. The maturation and fertilization rate of the follicular oocytes cultured in TCM-199 medium
supplemented with 5~20% ECS and FCS were 74, 0-~80. 6%, 26.2~30.0% and 71.7~76.9%,
51.9~58.0%, and the values were higher the supplement of ECS than FCS.

7. The maturation rate (68.0~64,6%) and fertilization rate(59. 6~60.4%) of follicular oocytes

cultured in TCM-199 medium supplemented with 10%

FCS and 20~30% BFF were higher

than those of follicular oocytes cultured TCM-199 medium supplemented with 10% FCS

and 10% and 50% BFF.

8. The maturation rate(76.5%) and fertilization rate (61.7%) of follicular oocytes cultured in
TCM-199 medium supplemented with 10% FCS and 1x10°%/ml MCC were higher than those
of follicular oocytes cultured in TCM~199 medium supplemented with 10% FCS and 1x10*%/

ml and 1x10%/ml cumulus cells.

Key word: in vitro maturation, in vitro fertilization, follicular oocytes
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Table 1. Morphological classification of bovine
follicular oocytes recovered from an
ovarian follicle

No. of oocytes Morphologicalw_élassiﬁcati—(—)vr:{j:

examined __of cocytes -
egene-
(/0) . A }i miC . D» rative
1256 772 53
(100) (61.4) (1) 1) (19 2) (4.2) (3. o)

A : Oocytes with compact, dense cumulus cell~

B : Partially naked oocytes with thin cumulus
layer.

C : Qocytes with foggy cumulus cell and incom-
pletely attached zona pellucida.

D : Naked oocytes.
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Table 2. In vitro maturation and fertilization rate
of bovine oocytes classified by eumulus cells

Table 4. Effects of semen types on in vitro fertili-
zation of bovine ococytes matured in vitro

Grade No. of

No. of oocytes No. of oocytes
of oocytes matured fertilized
oocytes examined (%) %* (%)**
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.

PRl A0 W2 5D & IPieBre) 2% 1~
2mm, 3~5mm @ 5mm |49 FFem IiFstd
TCM-199 H3gol A HEDS =9 EiRsg 2
WAL Table 30l A 3+& ulel 2o, 1~2mm, 3~
Smm R 5mm L[S SR FE] 38 OEiEpe] g
= 8 2282 A 24 6741, 987) 2 634 = ekt

=3, ol#e EARKE 2 THEL A4 56.7%,
82.5%, 46.0% Z 44.8%, 71.4%, 28.6%24 3~

5mme| DRIERS 2ol A HEHE o AR e
A EREEL AL Yebldoh Dke #RE, o
f2e] =271e) W& EARBES ZRHES 3~6mmel A
AR Eokovh HEMkel BEHA ¥tk Leibfried
9} First(1980)'%, Leibfried-Rutledge 5(1985)7 %
Fukui 5(1982)%9 A s}e} 2 gteh.
Table 3. Effects of follicles size on in witro matu-
ration and fertilization of bovine oocytes

: No. of No. of No. of
fS 1121? f f oocytes oocytes oocytes
ollicles 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 of oocytes matured to
the second phase.
** . The number of oocytes fertilized.

RS SR WE 504 : & IIRIEY) AT ¢
oAl WS FFHol vhE BHLTHE S 555 Table
4o A By ubs) o], WM LE RBE KT ol &3l
wEssld & WY TR FEUEFEL 73.3%9 32.7%
gom, FFERR) Uk o s st g - Wl %
Fiassl  spEIERLS. b 73.3%8F 37.8%, 70.0%4)
38.3% 9 th. K LB JEE BT ol Bakgl &l AT
G Wi ohexul, Ball $(1983)29 ki

No. of No. of

types of oocytes N?'e (zifliogéxtes oocytes
semen clutured itz cleaved**
SEC 49 31 (63.3) 16 (32.7)
Neat 45 33 (73.3) 17 (37.®)
42 (70.0) 23 (38.3)

Frozen 60

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

#% 1 No. of cocytes cleaved/No. of oocytes fertilized.

SEC: spermatozoas of epididymis cauda.
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Table 5. Effects of capacitation method of sperms
on in vitro maturation and fertilization
of bovine oocytes

No. of No. of

Capacitation No. of

method of oocytes  oocytes oocytes
spermatozoas  cultured fertilized* cleaved**
Heparin method 60 42 (70.0) 23 (38.3)
BFF method 39 21 (53.8) 9 (23.1
12 (34.3) 6 (17. 1)

HIS method 35

* 1 No. of oocytes fertilized/No. of oocytes cultured.
“* 1 No. of oocytes cleaved/No. of oocytes fertilized,



Table 6. Effects of hormones added to culture media on. in vitro maturation and fertilization rate

of bovine follicular oocytes

Hormones

No. of oocytesm

No. of oocytes No. of oocytes

Concent. of serum examined matured** fertilized***
- 45 35 (77.8) 13 (28.9)

5% FCS + 54 41 (75.9) 15 (27.8)

— 42 33 (78.6) 11 (26.2)

10% FCS + 60 49 (81.7) 42 (70.0)
— 47 38 (80.9) 14 (29.8)

15% FCS + 45 37 (82.2) 30 (66.7)
— 50 37 (74.0) 15 (30.0)

20% FCS + 51 42 (82.4) 35 (68.6)

* FSHlyg/ml, HCG : 21U/ml, 17ﬂ~estradioilwtilpg/ml.”

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

**% . The number of ococytes ferilized.
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3 ey Rl wd EmReHAt B2 A4 &
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HEmAE = A7 66.7%9 68.6% 54 ¥ TR
g vedoh ol g AdE, Fimis FSH 9
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(1979)'¢, Ball 5(1983)* 2 Hensleigh ¢} Hunter(1985)°
59 #igier AX=H = A 2y, EBARBE
el = FSHe HCGE A 7Mstd-& = g $71
% stx gkeby Ball $(1983)23 Hensleigh$t Hunter
(1983)%9] # ok FHUF Ag e, FSHY HCG
7} B#tel A Aol ol ete Fukui 5(1983)79 #
EYge Aol sk A

BAmE 2 SRRMES MR = IR
st RE B SERl QoA MEAARES = A6
8 27k A TMC-199 EEagkel A vl kg & =
o BWARBE L FHHEL Table 65 2}, 5%9 3
A S BEREe A Sl IRusnel B m
Al RIS 77t 74.5%9)
10259 EEAULE 4 7HA S BA RG] SRR
7} 76.9%9} 51.9% & ekl vh. Ed, 15% 9 20% %

vhebg e,

1O IS by
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AAGE e MARBE} FTHELS 47 76.0%9
58.0%, 71.7%% 57.8% %A ct. ¢4, 5%2) A5 M
& TCM-199 #5285l A 7bobe] @RS 9 Ay
9 HABREEL ZRBS A7 77.8%9F 28.9%% o
o, 10%8 FHRmES 88 =9 #ARKE
FHFH S 72 78.6%9 26, 2% E vreb b, =¥, 15%
R 20%9 AlhRmE-E HMe Ao AR
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Hg R, Bl miel IS BALRES SF

Table 7. Effects of a various concentration of
estrous cow serum(ECS) and fetal calf
serum(FCS) added to culture media on
in vitro maturation and fertilization rate
of bovine follicular oocytes

' No. of

No. of

. No. of

ST eenration gocyes - 0cyIcs, fertlired
examined (%)* (%)**

5% ECS 47 36 (74.5) 26 (55.3)
10% ECS 52 40 (76.9) 27 (51.9)
15% ECS 50 38 (76.0) 29 (58.0)
209% ECS 45 32 (71.1) 26 (57.8)
5% FCS 45 35 (77.8) 13 (28.9)
10% FCS 42 33 (78.6) 11 (26.2)
15% FCS 47 38 (80.8) 14 (29.8)
20% FCS 50 37 (74.0) 15 (30.0)

*: The number of oocytes matured to the second
metaphase.
*# . The number of oocytes fertilized,
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Table 8. Effects of a various concentration of bovine follicular fluids added to culture media on in
vitro maturation and fertilization rate of bovine follicular oocytes

Concentration No. of oocytes No. of oocytes No. of oocytes
of BFF examined matured(%)* fertilized (25)**
10% FCS 10% 53 36 (67.9) 29 (54.7)
10% FCS 20% 47 32 (68.0) 28 (59. 6)
10% FCS 30% 48 31 (64.6) 29 (60.4)
10% FCS S0% 51 30 (58.8)

28 (54.9)

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

** : The number of oocytes fertilized.

Table 9. Effects of a various concentration of cumulus cell added to culture media on in vitro

maturation and fertilization rate of bovine follicular oocytes

No. of cumulus

cell examined
10% FCS 1x10%/ml 48
10% FCS 1x10°/ml 49
10% FCS 1x108/ml 47
10% FCS 1%x10%/ml 52

No. of oocytes

No. of oocytes No. of oocytes

matured(%)* fertilized (%)**
36 (75.0) 23 (47.9)
35 (71.4) 27 (55.1)
36 (76.5) 29 (61.7)
38 (73.0)

32 (61.5)

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

#% . The number of oocytes fertilized.
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A B A B R BASHRE 2R E
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1. 2 BpRuBpe A 3eto] Bie B HEH o
2 9w ARPIE 61.4%, BEOIE 12.1%, CHIH
£ 19.2%, DEIEIL 4.2%9 o0 #iEdik v Rt
e 3.0%9Arck. =3 A, B, CHIIE R vl
NS o IAERS) BARBES 7 89.1%, 78.0%,
52.6%9 o=, F¥HE 72 78.1%, 61.1%, 33.3%
9 eF.

2. 2 PEee) 27 E 1~2mm, 3~5mm % Smm [X
Loz fgEste] A A eI & A2 6774, 98
A, 63Mg e, o] F TCM-199 BEEK A HEN S
w8 A RE s THAReS A4 56.7%, 82.5%,
46.09 % 44.8%, 71.4%, 28.6%%t}.

3. 4 DRBRDRS] HEAhSTRiCl dolA ML B
F, BEMK L BEBKRS ol 83t fEstil s
TRy SRS 47 63.3%, 73.3%, 70.0%
9} 32,7%, 37.8%, 38.3%%. % .

4, 2 DRNuBRSl MAEREe]l glelAl heparinpEBEE,
BFFgMy:, HISEHEo 2 Z7 THEKSBS 77
o3& o WASERHES FEERL 474 70.0%, 53.8%,
34.2% 9 38.3%, 23.1%, 17.1% 2+ heparin RBEL
o] 744 ¥8keh.

5. & IRNEDRY B EREAT ZHEel el 7 TR
o #pfamiE= FSH, HCG, 178-estradiol& 3 7}&
TCM-199 E36ikol A RN S A9 WARBES %
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