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Abstract : The present study was undertaken to establish a relationship between bovine
follicle size and oocyte diameter, compare the nuclear maturation competence of oocytes of
different diameter groups and the nuclear maturation changes in Korean Native Cattle according
to in vitro maturation period.

To compare the relationship between follicle size and oocyte diameter, follicles were dissected,
measured, and assigned to one of the following size categories(4 >mm, 3-4mm, 2-3mm, 1-2mm,
and ( 1mm), investigate the maturation competence in the different-sized oocytes, which were
divided into three groups( ( 110pm, 110 - { 120pm, and >120pm).

Oocytes were cultured in the culture medium during 0, 6, 12, 18, and 24hrs, respectively,
stained, and measured the nuclear maturation degree according to period.

When compared the relationship between follicle size and intrafollicular oocyte diameter,
oocyte diameters of three groups of >3mm follicle-sized were significantly higher than { 3mm
(p € 0.01).

After in vitro maturation, the rates reached to MI stage of { 110pm oocyte groups(25%) was
higher than 110-120pm and >120pm oocyte groups(11 and 10%) reached to the same stage(p ¢
0.01), and the rates throughout MII stage of 110-120pm and >120pm and < 110pm(70 and
76%) groups were higher than { 110pm(35%)(p < 0.01).

When nuclear maturation rates were measured according to period, ¢ 6hr groups(7 and 10%)

Address reprint requests to Woo-Suk Hwang, College of Veterinary Medicine, Seoul National University, Suwon 441-744,
Republic of Korea.
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showed lower rates reached to MI than >12hr groups(100%), 24hr groups(76%) revealed higher

rates throughout MII than 18hr groups(40%).

These results indicate that the preparation of cocyte for the production of in vitro fertilization

embryos and nuclear transplantation ones could be adapted, as follicle increaseqd up to appointed

size there was a corresponding increase in oocyte diameter, and differences of nuclear maturation

rate revealed according to oocyte diameter and maturation period.

Key words : Korea native cattle, follicle size, oocyte diameter, nuclear maturation, IVM.
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Table 1. Distribution of oocyte diameters from follicles of different sizes in Korean native cattle

. No. of oocytes No.(%) of defferent-sized oocytes(pm) i
Follicle size(mm) uscdm (100 100 ¢ 110 110, <cy1t20 >1%0 Mean:+SD
(1 42 20(47) 17(40) 3(2) 2(1) 102.9°+69
12 51 5(10) 16(31) 24(47) 6(12) 109.9°+7.0
2-3 48 4(8) 9(19) 11(23) 24(50) 114.4+79
3-4 46 0 9(20) 12(25) 25(55) 116.8%+59
>4 54 1(2) 5(9) 13(24) 35(65) 1183°£59

%59 Means with different superscripts differ

significantly, according to Duncan's Multiple Range Test.
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Table 2. Nuclear maturation rates in relation to oocyte
diameter in Korean native cattle

Diameter NO- 25 No.(%) of oocytes at®
(m) “ued GV GVBD MI Al TI Ml
(110 83 12(14) 7(8) 21(25)° 9(11) 5(6) 29(35)°

10120 44 1(2) 2(5) 511 3(7) 2(5) 31(70)
2120 45 0 0 7(10F 0  4(9) 3476

* GV : germinal vesicle, GVBD: germinal vesicle breakdown,
MI: metaphase I, Al anaphase I, TI: telophase I,

1’CMII: metaphase II
Values in the same columns with different superscripts differ
significanty(p { 0.01).

MA{Alzto] HYKof njxle FY : AP &HA
ANEA dA oA dojuf= ¥ 3HE Table 3o #]A]
Aok A& AAF 6417 n]Te) FAANE MI o4
gl =2t ¢zt 10% vlubo)n 12413} RE
dAEo] Ml ©AE AZR 1BNZAE 40%9 I}
7k MIL @A o] =28.0m 2422kl = 76%9) dat
7t MII 2 Al R2dhe A2 Jebyg.

L
=
3t
A

Table 3. Effect of maturation period on nuclear status of
oocytes in Korean natve cattle

Time Mo of No.(%) of oocytes at*

oocytes
() "ed GV GVBD MI Al TI MI
0 41 31(75) 717) 3(7) O 0 0
6 48 24(50) 19(40) 4(8) 1(2) 0 0

12 3% 0 0 29(80) 5(14) 2(6) ©
18 37 0 0 5(14) 8(22) 9(24) 15(40)
2% 45 0 0 6(13) 1(2) 4(9) 34(76)

* GV: germinal vesicle, GVBD: germinal vesicle breakdown,
MI: metaphase I, ALl anaphase I, TI: telophase I,
MIL: metaphase II
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Legends for figures

Fig 1. Germinal vesicle stage. Arrow indicates oocyte nuclear membrane(X 400).

Fig 2. Germinal vesicle breakdown stage. Amow indicates that oocyte nucleus membrane disappeared(X 400).

Fig 3. Before metaphase I stage. Arrow indicates that chromatin condensation characterized by a cluster of DNA material

without indivisual chromosomes(X 400).

Fig 4. Metaphase 1 stage. Arrow indicates that chromosomes line up in the equatorial plane, and their doubled structure is

clearly visible(x 400).

Fig 5. Anaphase I stage. Arow indicates that migration of chromatids to opposite poles of the spindle(x 400).

Fig 6. Telophase I stage. Arrow indicates that chromosomes uncoil and lengthen, the nuclear envelope reforms, and division of

the cytoplasm occurs(X 400).

Fig 7. Metaphase II stage. Arrow indicates 1st polar body(x 400).
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