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In vitro fertilization and subsequent development of bovine oocytes
matured in vitro and inseminated with spermatozoa capacitated in vitro.

T et A P
BO+25%BFF 159/295(53.9)* 10 2 0 0  19(6.4) 12/295(4.1)°
F-12+25%BFF  174/294(59.2° 13 3 2 1 16(5.4)  19/294(6.5)°
Fonn eotteime 70/116(60.37° 8 0 3 o - 9(7.8) 11/116(9.5)P
Maaan  se/wsees2® 4 2 11 645) 826
F:Lzléﬁg?w 56/104(53.8)° 1 1 0 o0 3(2.9) 2/104(1.9)2

aJ’Different superscripts indicate statistically different subsets
(Chi-square, p<0.05) '

-

Table 2.
Morphological changes of bovine sperm 20h after insemination to
bovine oocytes matured in wvitro.

_ Wo. of eggs Changes of sperm .
Treatment : * Degene-

. penetrated/ — Polyspermy
of sperm total no.(%) Decondensation Pronucleus raﬁion
P-12+25%BFF  47/80(58.8) 7( 8.8) 26(32.5)  T(14.3) 14(17.5)
- t
Fo12425%BEF  58/87(66.7)  6( 6.9) 32(36.8)  14(24.1)  6( 6.9)

* %of eggs penetrated by sperm

a- Different superscripts indicate statistically different subsets
(Chi-square, p<0.05)



Table 3.
Morphological changes of bovine sperm 20h after insemination to

immature bovine oocytes.

No. of intact sperm No.of decondensed sperm
Stage of Stage of )
female nuclei Total female nuclei Total >PN

D WT AL TI MII PN _ MI AT TL MIT PN

53 15 6 3 6 1 31 6 2 3 6 3 20(37.7%) 2

Penetration rate of spermatozoa = 38.1%(53/139)

MI ;metaphase of the first meiotic division
Al ;anaphase of the first meiotic division
TI;telophase of the first meiotic division
MII;metaphase of the second meiotic division
PN ;pronucleus

Table 4.
Morphological changes of bovine sperm 20h after injection into
bovine cocytes matured in vitro. o

Substance No. of ‘ Changes ofAsperm head
injected eggs Intact Decondensation Pronucleus
Washed sperm 38 &€ 28 4(10.5%)
Preincubated : ab _ i
‘sperm Ny 33 4 24 *5(l5.8%)
Sonicated ac
sperm head _ 53 2’ 37 ;4(?6f4%)
Freeze-dried bc o » ah .
gperm head 49 1 38 10(20.4%)
Preincubated c
sperm head AT 0 40 7(14.9%)
3%P\T P-saline 60 — ——— ————
{Control)

a-Cpifferent superscripts indicate statistically different subsets
(Chi-square, p<0.05)
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Fig. 1. Procedures for microfertilization; sperm head is in the
tip of the injection pipet(IP). Bovine oocyte matured
in vitro is held by suction on holding pipet (HP). ‘
PB;first polar body X 100

Table 5.
Morphological changes of bovine sperm heads 20h after 1n3ection
into immature bovine oocytes .

No of intact sperm head No.of decondensed sperm head

Stage of Stage of
.. female nuclei __female nueclei
m W AT TT wir pw TO%8l TRT AT 07 WIT PN Total

34 6 3 1' 1 0 11 4 5 2 12 0 23(67.6%)




Fine structure of bovine oocytes. a)Immature oocyte
demonstrating a peripheral distribution of mitochondria
grouping(MT) and eccentrically located nucleus(germinal
vesicle;GV). LD;lipid droplet X 5,000
b)Oocyte matured in vitro, showing a random distribution
of mitochondria, a perivitellin space(PVS) and cortical
granules below the plasma membrane. ZP;zona pellucida
X 2,700  c)Another type of oocyte matured in vitro
characterized by mitochondria grouping. X 3,300



Table 6.

TEM observation on morphological changes of bovine sperm
inseminated to bovine oocytes .

julture for Time after No. of Changes of sperm Non-
maturation insemination eggs  Intact Decondense PN detectable
+ 10n 5 3" 4 o 1
+ 20n 6 0 2 3 1
+ | ~ 30h | 7 0 0 2 5
- 20h 5 0 2 0 3

*Excess sperm by polyspermy

Table 7.‘

TEM obserbation on morphological changes of bovine sperm heads
ingected into bovine oocytes matured in vitro.

Time after:' No. of - . Changes of sperm head Non-

injection. eggs. - Intact Decondense PN detectable
' 10m 5 0 0 2
20h 10 1t o 5 . a4

*This sperm_head was not attached £o>¢dp1asm;l



Fig. 3. Ultrastradture of bovine eggs fertilized in vitro.

a)Barly nuclear decondensation of sperm in the cortex of
an egg fixed 10h after insemination. NE;nuclear envelope
X 10,000 b)Male pronuclei(MPN) in a fertilized egg
fixed 20h after insemination. A cross section of mainpiece
of the fertilizing sperm(ST) is visible near the nuclear
envelope. NOjnucleoli, MT;mitochondria, SER;smooth
endoplasmic reticulum X 10,000 c¢)Pronuclear stage,
30h after insemination., Mitochondria of low dence and
abnormity of pronuclei(arrow) is visible. X 8,300



Fig. 4. Eggs in pronuclear stage 20h after injection of sperm
head. a)Two pronuclei(PN) and nucleoli(NO) are visible.
X 1,300 b)Two pronuclei are close. G;Golgi apparatus,
INLjintranuclear lamellae - X 3,300

Table 8.
Morphological chamnges of mouse sperm heads
3-5h after injection into mouse oocytes .

n Intact Decondensation Pronucleus
31 20(64.5%) 8(25.8%) 3( 9.7%)
Table 9.

Development of mouse eggs by microfertilization .

24h 48h

F‘ 1- 2-cell Degeneration 1- 2= 3= 4-cell Degeneration

50 41 1 5 17 4 5 3 2l
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