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Summary

This experiment was carried out to investigate the effects of hormone addition(FSH, HCG,

estrogen and progesterone) and composition (BSA and FCS) of mKRB on the in vitro maturation

and fertilizability of follicular oocytes of the Korean native cattle. The ovaries were removed at a

slaughterhouse, returned to laboratory in a thermostat (30-35°C) within 4 hr, and collected by

aspirating normal follicles which had diameters of 1 to 6 mm. The oocytes with cumulus cells were
cultured for 8, 16, 24 and 30 hr in a modified KRB solution containing BSA or FCS and hor-

mones. The in vitro matured oocytes in mKRB containing FCS, FSH and steroids were transferred

in the rabbit uterus for examination of their in vivo fertilizability with bovine sperm preincubated

4 to 6 hr in the rabbit uterus,

1.

The mean number of oocytes collected per cattle was 6.5 from 1-3mm follicles, 1.3 from
4-6mm follicles, and total was 7.7.

The meiotic division at 16hr-cuture in the oocytes from 1-3mm follicles was slightly stimulat-
ed by the addition of FSH in mKRB + BSA solution compared with the control. At 30hr-
culture, their maturation rates (% Met I1) were also increased by FSH of 1 ug/ml (38.4%) and
5ug/ml(35.7%) as compared with the control (21.4%). The maturation rate at 30hr-culture in
the oocytes from 4-6mm follicles was 53.8% and 57.1% by the FSH addition of 1 ug/ml and
5 ug/ml, respectively. These rates were similar with the control (57.1%), but higher than those
of oocytes from 1-3mm follicles.

The meiotic division at 16hr-culture in the oocytes from 1-3mm follicles was stimulated by
the HCG addition of 1I1U/ml and 51U/ml. However, the maturation rate at 30hr-culture was
greatly decreased by the HCG addition (26.6% and 13.3%) compared with the control (53.3%)
and these rates (30.8%) in the oocytes from 4-6mm follicles were also lower than that of the
control (58.3%).

Low maturation rate (37.5%) of the oocytes cultured in mKRB containing BSA and 51U/m]
HCG was increased (55.0%) when 15% FCS with HCG was added to mKRB instead of BSA.
When 16hr-cultured oocytes in mKRB containing BSA and gonadotropins (5ug/ml FSH and

51U /ml HCG) were transferred in the medium without gonadotropins and recultured for 16hr,
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the maturation rate of HCG-treated oocytes was greatly improved.

The maturation rates of oocytes were greatly affected by steroids. The combined addition of

FCS+FSH+estrogen or +progesterone to mKRB increased the maturation rate compared with
the combination of BSA+FSH or FCS+FSH in mKRB.

+P in mKRB as compared with that (5
ranged from 12.5 to 17.6%.
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Table 1. Number of oocytes recovered by aspiration from follicles of 1-3mm and 4-6mm in

diameter
Size of follicles (mm)
Experiment No. No. of cattles Total Mean
1~3 4~6
1 11 60 10 70 6.4
2 10 45 9 54 5.4
3 12 62 12 74 6.2
4 12 69 18 87 7.3
5 12 44 13 57 4.8
6 14 100 16 116 8.3
7 9 59 15 74 8.2
8 12 77 8 85 7.1
9 9 85 16 101 11.2
10 11 100 21 121 11.0
11 12 100 18 118 9.8
Total 124 801 156 957
Qocyte/cattle (Meant SE) 6.5%+1.8 1.3+0.4 7.7£2.0




Table 2. Effect of FSH on in vitro maturation of oocytes recovered from follicles of 1 to 3mm

Incu- Repli- No. of Stage of melosis
Treatment  bation cation :
(hr) 00CYleS GV Dia Met I %Met 1 Ana 1 Tel I Met I Deg %Met I
Control 0 4 40 38 - - 2
8 2 15 - 4 Qan* - - - - - -
16 3 12 - 4 7 58.3 - - - - -
24 4 18 - 5 6 33.3 1 - 3 3 16.6
30 3 14 - 2 5 35.7 3 - 3 1 21.4
FSH, 1¢#g/ml 8 2 17 - 3 (14 - - - - - -
16 3 16 - 2 12 75.0 - - 2 - -
24 4 17 - - 10 58.9 1 - 4 2 23.5
30 3 13 - - 3 23.1 - 1 5 4 38.4
FSH, 5ug/ml 8 2 14 - 1 (13) - - - - - -
16 3 11 2 - 8 72.7 - - - 1 -
24 4 18 - 1 7 38.9 - 1 5 27.8
30 3 14 - - 4 28.6 - 1 5 4 35.7

*Number in parenthesis shows oocytes of early metaphase I.

Table 3. Effect of HCG on in vitro maturation of oocytes recovered from follicles of 1 to 3mm

Incu- Repli- No. of Stage of meiosis
Treatment  bation cation
(hr) 00cyteS GV Dia Met I %Met I Ana I Tel I Met I Deg %Met I

Control 0 3 28 28 - -

8 3 10 - 2 (8* - - - - - -

16 3 13 - - (1w 76.9 - - - 2 -

24 3 14 - - 9 64.3 2 1 2 - 14.3

30 3 15 - - 5 33.3 - - 8 2 53.3
HCG, 11U/ml 8 3 13 - 1 (12) - - - - - -

16 3 12 - - (1o 833 - - - 1 -

24 3 14 - - 10 71.4 - - 4 - 28.6

30 3 15 - = 8 53. 3 1 1 4 1 26.7
HCG, 51U/ml 8 3 14 - 1 (M2 - - - - - -

16 3 15 - 1 21 73.3 1 - - - -

24 3 14 - - 5 35.7 1 - 42.9

30 3 15 - - 10 66. 7 1 1 13.3
*Number in parenthesis shows oocytes of the early metaphase I.

o] FA == 7Asko] ol 3ol 4 Ha= upg} zbeb 164] 7k ok E el metapha-

2) A7 1~3mm JARIRe) 4t HCG #1783 se 1o =xrxl =}z HCG 11U/mlg} 51U /ml
HCG A 7bell ab& bz ake] F K2 Table W7ol 4 77t 83.3% 9} 73.3% 24 ol 272 76.9
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Table 4. Effect of FSH and HCG on in vitro maturation of oocytes recovered from follicles of

4 to pmm
oTH {)’;::n Re;?li— No. of Stage of meiosis
(hp) ~CBUOM 00OYIES g Met I %Met I Anal Tel 1 Met T Deg %Mot I
0 16 2 10 1 8 80. 0 - - 1 - 10.0
30 2 14 - 4 28.6 - 1 8 1 57.1
FSH, 1pg/ml 16 2 10 1 8 80.0 - - 1 - 10.0
30 2 13 - 4 30. 8 - 1 n - 53.8
Sug/ml 16 2 9 - 8 88.9 - - 1 - 11.1
30 2 14 - 6 40. 3 - - 8 - 57.1
0 w29 - 9 100 - - - - 0
30 2 12 - 3 25.0 - 2 7 - 8.3
HCG, 1IU/ml 16 2 8 - 7 87.5 1 ~ - - 0
30 2 13 - 6 46.2 - 2 4 1 30.8
51U/ mi 16 2 7 1 6 85.7 - - - - 0
30 2 13 - 2 15.4 - 1 4 6 30. 8
Table 5. Effect of HCG on in vitro maturation 1-3mm follicular oocytes incubated m-KRB medi-
um containing 4mg BSA/ml or 15% fetal calf serum
Medium HCG InCP_ Repli- No. of Stage of meiosis
+GTH I_evel bation cation oocytes . 0, 0
(51U/m)  (hr) Dia Met I %Met 1 Ana I Tell Met I Deg %Met I
BSA 0 16 23 1 21 91.3 - 1 - - 0
+HCG 30 20 - 8 400 2 1 72 35.0
5 16 2 20 - 18 90.0 - 1 1 - 5.0
30 2 16 - 6 37.5 - 1 6 3 37.5
FCS 0 16 2 22 - 18 81.8 - 2 2 - 10.0
+HCG 30 2 21 - 6 286 - 1 1 3 524
5 16 2 15 - 12 80.0 - i 2 - 13.3
30 2 20 - 9 45.0 - - 11 - 55.0
%Hch vtAd Fohow 2447k vh ok S metaphase I of 4] &= wpel 7kl FSH 1 pg/mlob 5 pg/mls
of Twbxl yhzhi= b7k 28.6% 9k 42.8% -4 o 4) “7bak wjokelol] 4] 164 7k wfokZo] metaphase 1
o 272 14.3% X b Fokoh ek 3041 7F wied off revhxl vhbxpiz 77t 80% ¢k 88.9% %4 AT

o] 4= metaphase [ 8] wkz}s} 2ok 26. 7%} 13.3
%2 HETL] 53.3%R ch Wbk
3) A7 4~ 6mm JURLINe] &k FSH ek HCG
H7rE s
A7 4 ~6mm HAINE EE e afubsl
FSH ek HCG # 7ol wf2 4] o) 4 5
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Table 6. Effect of FSH and HCG during 16hr incubation on in vitro maturation of oocytes

recovered from follicles of 1 to 3mm

Treatment

Incubation time (hr)

Time (hr) of Repli- No. of

Stage of meiosis

GTH 0-16 173 |estigation cation oocytes py, ney ] 9, Mer I Ana I Tel I Met T Deg %Met I
Contral -~ 16 2 25 1 19 70 - 2 3 - 120
- - 30 2 u - 16 471 1 1 15 1 441
FSH,5ug/ml + 16 > 2 - 20 W8 - 3 3 - 111
n - 30 2 32 - 17 B1 5 11 34.4
HCG,5IU/ml + 16 o 2% - 19 0 - 1 5 - 200
+ - 30 2 3 - 12 4.0 - 2 15 - 500

Table 7. Effect of FSH and steroid hormones on in vitro maturation of oocytes recovered

from follicles of 1 to 3mm

Stage of meiosis

Treatment Replication ~ No. of oocytes
Met I Anal Tell Met I Deg %Met I
mKRB, BSA 8 63 26 1 4 26 4 41.2
mKRB, FCS 3 36 7 2 1 25 1 69. 4
mKRB, FCS, FSH 3 39 7 1 4 27 - 69. 2
mKRB, FCS, FSH, E 3 38 10 — 2 28 — 68. 4
mKRB, FCS, FSH, P 3 25 2 - 2 20 1 80.0
mKRB, FCS,FSH, E, P 3 40 6 1 2 30 1 75.0

BSA:4mg/ml, FCS:15%/medium, FSH:5ug/ml, E(estradiol-178) :1#g/ml, P(progesterone):1ug/ml.
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FSH #l7boll 4 743F k%8 Aspgickar g8 wae}
£ fabgt Asbgdeh HCG A7kl 4 wdabg s gl
cha uvborrl Axk: LHE FIAEE Jagilo 5 (1977),
Moor 2} Trounson (1977) &] A ztell 4 45 §o] 3kAk
x Akl o]zt olsdet, L2l Mandelbaum -5
(1982) o] LH# 7boll 4 A5 akabel @siul 2
3} 3 Hensleigh 2+ Hunter (1985) &] A 3toll 4] FSH
el HCGoll 4 s 2 s§shrh bt gk A
phob gk "ol odglrh £ AgdlA Gwatkin
3} Andersen(1976) % Ball 5 (1983b) & F 3ol &
Asked GTH 7} wfekedell d7bsiglont 7lfgh =k
o] AxE odx %shgich HCG 51U/ml A 7HA)
gk o] Aeksl Aaks Alghelsta =g A%
40 ol Z Ao wjokolFo BSAHAL FCS &
Aober Asbol 4 2A gaEl Az HRE(1985)
o] Ar}iekAdES 95te] HamF-12¢] BSA ¢ F

Table 8. In vivo fertilization of oocytes matured in vitro

Treatment Maturation Transferred Recovered Fertilized

rate (%) oocytes cocytes (%) oocytes (%)
mKRB, BSA, FSH 13/20 (65. 0) 28 18(64.0) 1(5.6)
mKRB, FCS, FSH 12/18(66.7) 28 14 (50. 0) 2(14.3)
mKRB, FCS,FSH, E 12/17(70.5) 28 16(57.1) 2(12.5)
mKRB, FCS, FSH, P 12/16 (75.0) 28 17(60.7) 3(17.6)
Total, mean 49/71 (69.0) 112 65(58.0)

8(12.3)

BSA:4mg/ml, FCS:15%/medium, FSH:5ug/ml, E:lpgg/ml, P:lpg/ml.
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AEE 2 vk ek 53 & A4 HCG 9}
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thE Ball 5-(1983)¢] F2-& 3whidhe Aalz
A 7+ 5]},

33
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3. Steroid ZEE¥7tof HE SRRISRS| MR
X%

2 434 mKRB+BSA ¥t} mKRB+FCS+
FSHol| estradiol-178 =+ progesterone 2| {7}
AlA A d%gol A Jeld Azt Bae 9} Fo-
ote (1975) 7t E7)o|4] LH %} progesterone & 7}ol]
A o] Fobole ¥ 1ol $413+9]. 3 Ohe} Br-
ackett (1975) 7} € 4] &7l LHe FSHE &7}
g 27l A Asgol F7he sl 4ol ufokol ol
progesterone o] FobH ot 3ok ey
estrogen-$ A7} A9 sl 4 Mcgaughey(1977),
Richeter 2} Mcgaughey (1979), Racowsky 2+ Mcga-
ughey % Aol 4 Wilde 5(1984) ol] 2]8}ed 4)<§-o)
Aot ¥ ugt Az o]zt dgith, ol
g Apol o] g1l & A g4 estrogen X7} o
Eol o] 8% BSA djAlell FCS$} FSHE #7}ol
711" Aeg Y75 Fukui(1985) & 4ol 4 es-
trogen¢] LH =+ FSHS} Zo] #7149 of 4<% §
o] £ A¥Y Asga L pFoe Ha w
ek

4. MOLA SPRISRS| SEHEED

mKRB+FCS+FSH o] estrogen 3 progester-
one & H7FE A¥ FA o] 12.5%2} 17.6% A1
mKRB+BSA+FSHoll4 5.6%2 7H# Jatn £
43 7 35 Moor & Trounson(1977) o] <kell 4 LH
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7Hx] wetE et A Feldhe Zshdoh

V. & =

£ AL T IRadiel gl Al 94l ooy
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