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Studies on the improvement of Performance and
Reproductive Efficiency in Farm Animals

I. In vitro fertilization by in vitro capacitated sperm and
transfer of in vitro fertilized embryos in rabbits

Chung, Y.C., C.K.Kim, 1. Y. Choo* K. S. Chung**and K. S. Lee***
Dept. of Anim, Sci., Chung-Ang University:

Summary

Two experiments in this study were designed to compare the potential for in vitro capacitation and in
vitro fertilization of ejaculated sperm among individual rabbit bucks. In experiment 1, for in vitro capacitation,
the ejaculated sperm were preincubated in DM for 12 hr or 18 hr after HIS treatment, then 12 hr - or 18 hr -
preincubated sperm were incubated with superovulated rabbit ova in a 5% COg incubator for 36 hr at 38°C,
and a part of cleaved ova was transferred to the recipient does for implantation of embryo. In experiment
2, effect of lysolecithin addition to preincubation medium on induction of accelerated in vitro capacitation and

in vitro fertilization of individual rabbit sperm was studied.

Experiment 1;

1. Percent acrosome reaction of sperm, noted after staining, after 12 hr or 18 hr preincubation ranged from
52.5 t0 76.0% and from 67.5 to 90.0%, respectively and sperm motility index of these sperm ranged from
20.0 to 47.5 for 12 hr- preincubated sperm and from 15.0 to 37.5 for 18 hr - preincubated sperm. There
was no a certain relation between percent acrosome reaction and sperm motility index.

2. In vitro fertilizaization rate (cleavage rate) of in vitro capacitated sperm varied widely among individual
bucks, ranging from 0 to 47.8% for 12 hr - preincubated sperm and from 0 to 60.9% for 18 hr - prein-
cubated sperm. Cleavage rate of 18 hr - preincubated sperm was higher and faster than that of 12 hr -
preincubated sperm.

3. Eight of 44 in vitro fertilized embryos transferred into 6 recipients were implanted in 4 recipients (66.7%)
up to day 15 and implnatation rate was 18.2%.

Experiment 2;

1. The percent acrosome reaction of sperm before and after 4 hr preincubation in DM without lysolecithin -
varied significantly among individual bucks, ranging from 0.4 to 18.4% and from 1.7 to 37.4%, respectively
and percent acrosome reaction of sperm af 30 min after addition of 60 ug/ml lysolecithin also was signi-
ficantly different among bucks, ranging from 19.2 to 67.1%.
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2. Effect of accelerated acrosome reaction following lysolecithin addition was more considerable in the indivi-
duals showed less percent acrosome reaction before and after 4 hr preincubation. Percentage of motile
sperm and motility score showed a trendency towards a decrease with increase of preincubation time and
,time after lysolecithin addition.

3. In vitro fertilization rate (cleavage rate) at 24 hr postinsemination with pooled sperm were treated to 60
ug/ml lysolecithin for 30 min after 4 hr preincubation was 24.6%, a higher rate than 13.2% for control.
While 80 ug/ml lysolecithin-added sperm showed a lower cleavage than control and 60 ug/ml-added sperm
at both 24 hr and 48 hr postinsemination.

These results from 2 experiments suggest that more useful preincubation time for the invitro capacitation of
ejaculated rabbit sperm is 18 hr in DM after HIS treatment, although there is wide variation in in vitro capacita-
tion and in vitro fertilization rate among individual bucks, and lysolecithin addition to at least 4 hr - preincubat-
ed sperm in DM can result in almost same in vitro fertilization rate as that of 18 hr - preincubated sperm in the

experiment 1.
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Fig. 1. Process of sperm treatment after
sperm collection. Sperm maintained at 38C
throughout.



Table 1. Composition of HIS-DM for in vi-
tro capacitation and of DM for
in vitro fertilization and early de-

velopment of embryo

Component mM g/1
Defined Medium(DM)

NaCl 112.00 6. 500
K 4.02 0. 300
CaCl;-2H,0 2.25 0. 330
NaH,PO4-H,0 0.83 0.113
MgCly-6H,0 0. 52 0.106
NaHCO; 37.00 3.104
Glucose 13.90 2.500
Pyruvic acid(anhydrate) 0.137
BSA 3. 000
Penicillin, sodium salt 0.031

Distilled water to 100ml, pH 7.8
High Ionic Strength Medium(HIS-DM)

34mg NaCl/10ml of DM, approximately
380mOsm/kg
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Table 2. Number of ovulation points and eggs recovered in superovulated rabbits

No. of No. of donors No. of ovulation No. of eggs Recovery rate
superovulated points(A) recovered(B)
donors No. % Total Meant SE  Total Mean+SE (B/A, %)
18 18 100 672 37.3%3.8 503 27.9%+4.1 71.5%5.2
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Percent acrosome reaction and sperm motility index of ejaculated spermatozoa

before and after 12hr-or 18hr- preincubation in 7 different bucks

Sperm from No.of Before prelncubatlon

12 hr premcubatlon 18 hr preincubation

each buck replicates %ARD SMI2 %AR SMI % AR SMI
A 2 10.0x1.0 77.5%2.5 56.5%£3.5 20.0%2.5 68.5+1.5 15.0%0.0%
B 2 9.0+1.0 87.5%2.5 63.5£2.5 47.5%2.5 67.5+£2.5 37.5%2.5
C 2 11.5+1.5 82.5%2.5 54.042.0 32.5%2.5 70.0+3.0 29.6%0.6
D 2 11.5+2.0 75.0£2.5 56.0+3.0 40.0%x0.0 68.5+1.5 25.9%+6.5
E 2 9.0+2.0 72.5%2.5 52.5%1.5 47.5%2.5 67.5+3.5 26.9%6.5
F 2 14.5+1.5 97.5%2.5 76.0+7.0 37.5%2.5 90.0£2.0  25.0%0.0
G 2 11.0£2.0 72.5%2.5 58.0£2.0 45.9%+4.2 72.0t1.0 31.3%2.1

Spermatozoa without acrosomal caps after staining were expressed as acrosome-reacted spermatozoa. 1) Acrosome

reaction(AR), 2) Sperm motility index(SMI), 3) MeantSE.
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Table 4. In vitro fertilization rate of sperm preincubated for 12 hrs after HIS treatment

Sperm from No. of No. of No. of ova % Normal
each buck replicates ova inseminated cleaved ! cleavage
A 4 55 23 41.5+1.1
B 2 19 1 4.214.2
C 2 27 0 0
D 3 53 26 - 47.814.9
E 2 24 10 41.7%8.3
F 2 30 0
G 2 30 27.5%12.5
IB—EVa were examined 36 hr after sperm insemination, 2) Mean + SE.
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Table 5.

In vitro fertilization rate of sperm preincubated for 18 hr after HIS treatment

Sperm from No. of No. of No. of ova % Normal
each buck replicates ova inseminated cleaved ! cleavage

A 4 60 31 52.3%3.22
B 2 31 2 6.6%F1.1
C 2 26 0 0
D 3 37 23 60.9%7.8
E 3 48 24 48.0+4.1
F 2 25 5 19.9£3.2
G 2 38 15 38.9+11.1

1) Ova were examined 36 hr after sperm insemination, 2) Mean + SE.

Table 6. Number of cleaved ova and distribution of cell stage 36 hr postinsemination by prein-

cubation time

Preincubation No. of ova

) . . Total 2-cell 4-cell 8-cell 16-cell
time inseminated
12 hr 238 67 (28.2%) 14 35 17 1
18 hr 265 100(37.7%) 9 67 21 3
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Table 7.

Implantation rate at day 15 after transfer of in vitro fertilized embryos

Recipient No. No. of embryos No. of fetus Implantation
transferred implanted rate(%)
1 8 2 25.0
2 8 3 37.5
3 8 2 25.0
4 8 0
5 8 0 0
6 4 1 25.0
Total 44 8 18.2
Table 8. Individual variation in percent acrosome-reacted sperm among 16 bucks before preincu-

bation and following 4-hr preincubation and lysolecithin exposure (60 g/ ml) in DM

"Buck Before At the end of 4hr- At 30 min. after
No. preincubation preincubation lysolecithin addition
1 8.5%4.5% 37.4+14.9° 57.5+10.3%

2 18.4+7.5° 34.41 5.4° 51.5+10. 12b¢
3 13.7%5. 83 33.3+14.7® 67.1+15.1°
4 7.0+3, 45 28.2+12.68b 54,7411, 22b¢
5 7.544, 7bed 17.1+ 9.7be 27.5+ 2. 6bed
6 6.611. 9bd 13.8% 1.4°be 54,5+ 14. 4%

7 7.6%5. 10 13.6+ 7.8be 31.2+ 9, gbed

8 8.2+2.62h¢ 13.3+ 1.7 43.6+11, 22bed
9 0.4%0.2¢ 11.8%+ 7.9¢ 19.2% 2,59
10 1.8+0.9¢d 8.6 5.6°d 30,24+ 3. 2bcd
11 1.140. 6% 8.4+ 6.3¢d 20.9+ 5.4¢
12 5,240, 8bed 7.8+ 0.8¢d 19.3+ 0. 8¢
13 3.4+1. 1% 6.0+ 3.0¢d 27.5+13. 0bed
14 3.0£1. 3¢ 5.3+ 1.6¢d 29, 4+ 3 2bed
15 1.7+£0.3¢de 1.8+ 1.0 37.5+10, 3b¢¢
16 1.61+0. 94 1.7+ 0.24 21.0% 2. 2°d
Mean+SE 6.0+1.2 15.1% 2.9 37.0+ 3.9
Tabular values are expressed as means+ SE from 4 replicates per buck.

a,b,¢,d,e Means within & column with different superscripts differ (P < 0.05).
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Table 9. Individual variation in percent motile sperm and motility score among 16 bucks bef-
ore preincubation and following 4hr- preincubation and lysolecithin exposure (60 ,g/ml)

in DM
Befere At the end of At 30 min after lysolecithin
Buck No. preincubation 4hr- preincubation addition

% motile Score % Motile Score % Motile Score
1 8.38 5.0 51.3 2.6 36.3 2.0
2 83.3 4.3 57.3 2.7 46.7 1.7
3 56. 7 3.0 56.7 2.8 49.0 2.3
4 86.3 4.6 62.5 2.9 60.0 3.3
5 85.0 4.5 78.3 3.5 62.5 2.8
6 83.8 4.0 63. 8 3.5 65.0 3.1
7 85.0 5.0 82.5 3.8 61.3 2.8
8 82.5 3.1 73.8 2.5 75.5 3.5
9 86.7 5.0 81.7 3.5 76.7 2.9
10 85.0 4.9 80.0 3.8 73.8 2.8
11 87.5 5.0 75.0 3.0 68.8 2.8
12 80.0 3.7 81.7 3.7 78.3 3.7
13 86.3 5.0 82.5 4.1 68.8 3.3
14 85.0 4.7 80.7 2.8 56.0 2.5
15 90. 0 5.0 66. 7 3.5 71.7 3.5
16 88.3 4.7 63.3 2.8 60.0 2.8

Mean + SE 83.6+1.9 4.5%0.2 71.1x2.7 3.24+0.1 63.2+2.9 2.91+0.1

Tabular values are expressed as means from 4 replicater per buck.
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Table 10. In vitro fertilizing ability of acrosome-reacted sperm from LC addition in BSA-free

DM +20% rabbit serum medium

LC Normal cleavage of ova
. L From 24 to 48 hrs
(pg/mi) By 24 hrs postinsemination in DM postinsemination in BSM-II
No.of ova  Not cleaved 2-cell 4-cell 8-cell % No. of ova Not cleaved %
(trials) of fragmented cleaved (trials) or fragmented cleaved
0 67(4) 58 3 3 13.4 33(2) 16 51.5
60 61(3) 46 6 2 24.6 3202) 17 46.9
80 54(3) 48 3 2 11.1 14(1) 10 28.5
Parth i
arthenogenetic 182) 17 1 - 59 152 14 6.7

activation in DM
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