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Timing of Fertilization In Vitro of Follicular Oocytes by Bull
Spermatozoa Preincubated in the Uteri Isolated from Estrous Hamsters
Song, H. B. and K. S. Kim
College of Agriculture, Taegu University

SUMMARY

The cattle follicular oocytes matured for 26~28h in culture condition were examined at 4, 5, 6,

7, 8, 10, 12, 14, 16 and 18h after insemination with bull spermatozoa preincubated for 4.5h in the
uteri isolated from estrous hamsters,

After further culture with spermatozoa for 4~18 h, 73~89% of the total cocytes had matured
to the second metaphase. None of the follicular ococytes matured in culture, were fertilized 5h
after insemination. But when the oocytes were examined at 6, 8, 10, 14 and 18h after insemi-
nation, 60, 73, 82, 80 and 87% of ococytes were fertilized, respectively. The majority of the
fertilized oocytes had enlarged sperm head at 6h after insemination and a part of the fertilized
oocytes begun to develop from enlarged sperm head to male pronuclear stage at 8h after insemi-
nation, and most of them developed to male and female pronuclear stage at 10h after insemi-
nation.

The results suggest that the penetration of spermatozoa into the oocytes may occur earlier
than 6h after insemination and development of their pronuclear stage may occur at 8h after in-
semination.

1990; Goto &, 1988; Fukui ¢ Ono, 1989:
I.M & Fukuda %, 1990).
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Table 1. Composition of modified Krebs-
Ringer bicarbonate solution.

Composmon mM
NaCl 94.60
KCl 4,78
CaCl, - 2H.,0O 1.71
MgSO, - 7TH,C 1.19
KH,PO, 1.19
NaHCO, 25.07
Glucose 5.56
Na-pyruvate 0.50
Na-lactate 21.58
Strepomycin 50 ug /ml
Prnicillin 75 ug /ml
BSA *
Pheno red 2ug /ml

*Crystallme bovine serum albumin{BSA) was
supplemented 1mg/ml for sperm washing and
preincubation, and 4mg /ml for oocyte culture and

fertilization /n vitro.
A2 DLAANS PAel Bs YEFo) 750+

585 AAMAE A
-l 2~ 4BH°] Hl&2 g3
#2](500x g, 10%) st 3
&= Hlf'lbh— %}'T": Xéz}ﬂloﬂ 2~3ml N (1%
BSA H7h & H7sted Jabeg 10~ 15X 100}
/mlE 2dsqrt.

AAel A EES 8] BHFA79] F 2o
251U PMSG (Serotropin; Teikoku-Zoki CO.,
)5 FAbete] 48 ~52A)7F & WS {7|A A ‘rl
251U hCG (Serotropin; Teikoku-Zokl CO., d¥
g FAFSHA 10~12A1% ¥ Ag& AEste Ui
AT JERet Aeds dgstdon AaEfod
0.03mlE F4& F 10ml AP ¥ 0.9% A
2 A2 G Fol ARG T COMIA7(37T) A 44
7 307 Ft A g3t

5 Mol W 8 X4 pE
Helrdgor FUlFd 04% BSAE H7ke
m-KRBY 0.4ml Z7ell 26~28417F Aol sl ot

—278—



= o} 107198 BFate, BaE A2 & B2E A AFOIN 42 308 Huested +3

4SE5E 77 A HAbeRrE °F 1~-3X 5Y5S #71A7 A2} 26~28A12F A Lluf oFaed]
10%}e] /mi7F 5|28 538k COM Y715 % COy, A2 ASEDE571702] AEA GESE g3
37°C)oA 4~18A1%F E1F ulkAlZATh A Ake] S mf Table 2614 Rz vk} o] 2A]&2] 73~89
A7) B A-g-xs o 53*5”\]7]%-% ArHog fakst %7} 73 F 4~18413t] St ulek ¥ A2 i
7] fa 1~2/13 7HHo R 4, 5, 6, 7, 8, 10, 12, 14, 7172 HgEidden, 4 F 5417 ARl 4R
16 2 187174l 2tz H liﬂ”l }01]*1 W2 7219 AL #elg 5= gilont, 3 F 6xldolE Hat
AP kA Z &= pipetting & WHEEle] 2 AsIaL 25% 7F waje]] As)sled Bale Fro) A2 GsEEw]
glacial acetic acidell 2~3Y4zt uHsH, 1% o] yxpsl iz A2 A7) BEE o) 60 %7F =
aceto-orcein® @ al3}1 aceto glycerol® A% sk & Fag 5 Uk 7 F AT o] F HE A7
F sidRrEn H o2 HAsh o] gl ute} ke HREHL AAHE A
ARz P2 Iritani 5(1984) o 7] &) u} &}7] AlZsla wake] e A Hd ARG F A7) AE
2} dAe] A7), AR Ak E, A sta], £ F 104 ell= 29709 FE- F 14707
Ao pel J5 A2 FH ] HE FF ¢ g E Z71gHA9] eAdA e FAdstm 23707 271dAlE
-] AR FAAE ZASACHFig. A AN FAsIAT) 12430 28709 & F
L). 11709} 27159k 5709] F71¢ S-S F A3t
217708 Z2A1GAe 5709 E e 73R e

. Zd=} gf & Aol on, 16417kl 27700 3T F 8719 &7
Ak 16709 Fo1eHAl A g Ak 10709

Table 2. Fertilization in vitro of cattle follicular oocytes examined at 4, 5, 6, 7, 8, 10, 12,
14, 16 and 18 h after insemination with bull spermatozoa preincubated for 4.5h in
the uteri isolated from estrous hamsters”

Time of No. of No. of oocytes fertilized(polyspermic)

examination No. of oocytes  Total with  With penetrated With enlarged With both
(h after oocytes matured evidence of spermhead &  sperm head & pronuclei

insemination) examined to M-I fertilization

(%)= (%) M-TorAl T-1 T-1I FP.N. early Ilate
4 32 23(74) 0
5 41 33(80) 0
6 53 43(81) 26(60) 9(1) 13(1)  4(1)
7 47 38(81) 20(53) 1 3 16(1)
8 52 40(77) 29(73) 3 5 17(1) 3 1
10 41 35(85) 26(82) 6(2) 9(7)  14(2)
12 45 40(89) 28(70) 1 5(2) 6(3) 11(2) 5
14 45 33(73) 24(80) 4 4 4(1) 5(1) 5
16 51 42(82) 27(64) 1 2 8(2) 16(2)
18 54 47(87) 41(87) 4 1(1) 6(2)  30(7)

* The isolated uterus immersed physiological saline was kept in a CO, incubator(5% CO; in air at 37°C) and
sperm concentration at the time of insemination was 1~3 x 10° spermatozoa /ml,
**Oocytes were fixed after culture for 28 h and additional culture with spermatozoa for 4~18 h.
= Percentages of the number of cocytes matured to the second metaphase.
M-1I : second metaphase, A-II : second anaphase, T-ll : second telophase, F.P.N. : female pronuclei
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Fig. 1. Cattle follicular oocytes matured in culture were fixed 4, 5, 6, 7, 8, 10, 12, 14, 16 and
at 18 h after insemination with bull spermatozoa preincubated for 4.5 h in the uteri
isolated from estrous hamsters, stained and photographed under a phase-contrast
microscope.

a) An oocyte fixed at 5h after insemination. One unenlarged sperm head(SH} with the
straightened tail(arrow) in the vitellus can be seen. The female nuclear mass and 1st polar
body are out of focus. x480.

b) An oocyte fixed at 6 h after insemination. The second meiotic division(large arrow), 1st
polar body(PB) and a penetrated sperm head(SH) with the straightened tail(small arrow)
in the cytoplasm can be seen. x480.

c~d) An oocyte fixed at 7 h after insemination. The second meiotic division (large arrow)
and 1st polar body(PB) can be seen at figure c. An enlarged sperm head(SH) and sperm
tail(small arrow) can be seen at figure d. x480.
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e~f) An oocyte fixed at 8 h after insemination. The second meiotic division (large arrow)
and 1st polar body(PB) can be seen at figure e. An enlarged sperm head(SH) and sperm
tail(small arrow) can be seen at figure f. X 480.

g) An oocyte fixed at 10 h after insemination. The early female pronucleus{EFP), two polar
bodies(1PB, 2PB) and an enlarged sperm head(SH) can be seen. Sperm tail is out of fo-
cus. x480.

h) An oocyte fixed at 12 h after insemination. The early both pronuclei(FEP. MEP) with cor-
responding sperm tail(arrow) and 2nd polar body(2PB) can be seen. The 1st polar body is
out of focus. x480.

i) An oocyte fixed at 14 h after insemination. The early both pronuclei(FEP, MEP) with cor-
responding sperm tail(arrow) can be seen. Two polar bodies are out of focus. x480.

i) An oocyte fixed at 14 h after insemination. The both pronuclei(FPN, MPN) with corre-
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sponding sperm tail(arrow) and 2nd polar body(2PB) can be seen. The 1st polar body is

out of focus. x480.

k) An oocyte fixed at 16 h after insemination. The both pronuclei(FPN, MPN) with corre-
sponding sperm tail(arrow) and 2nd polar body(2PB) can be seen. The 1st polar body is

out of focus. x480.

1) An oocyte fixed at 18 h after insemination. The both pronuclei (FPN, MPN) with corre-
sponding sperm tail(arrow) can be seen. Two polar bodies are out of focus. x240.
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