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

II. Study on vitro fertilization with in vivo capacitated sperm and embryo
transfer in rabbits

Chung, Y.C., C.K.Kim, J.T.Yoon and M.G.Pang

Department of Animal Science, Chung-Ang University

Summary

As a part of in vitro fertilization (IVF) for farm animals, IVF experiment was conducted using New Zealand
white rabbits with their sperm capacitated in vivo. The effect of uterine conditions on sperm capacitation and
effect of sperm concentration and fertilization media on IVF rate and implantation of in vitro fertilized ova
were studied.

The results obtained are summarized as follows;

1. Acrosomal reaction, noted after staining,of sperm recovered from ligated and intact uterus of capacitators
was 83.0% and 65.7%, respcctively.

2. IVF r1ate of ova inseminated with sperm from ligated uterus tended to be higher in DM or with higher
concentration of sperm than in the modified Fy2 medium or with lower sperm concentration. Cleavage
rate of fertilized ova for 48hr in DM was 31.5% for 106/ml and 30.0% for 104/m1 of sperm and that
in modified F12 medium was 26.0% for 10 8/ml and 22.3% for 10*/ml of sperm.

3. Using the sperm from intact uterus, cleavage rate of fertilized ova showed same tendency as those shown
with ligated uterus. The rate was 82.0% for 10%/ml and 66.5% for 10%/ml of sperm in DM and was 69.0%
for 106/m1 and §6.5% for 104/m1 of sperm in the medium.

4. When normal ova up to 48hr after IVF were cultured for 4 days in either DM or modified Fi2 medium,
ova developed to blastocyst stage showed higher rate in the groups of higher sperm concentration in the
both media. The rate was 80.9% and 60.0% for 10° /ml and 10*/ml of sperm in DM and 91.7% and 71.4%
for 106/ml and 104/r'nl of sperm in the modified F12 medium, respectively.

5. Rate of implantation after transfer of 4- or 8-cell embryos was 36.8%.
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Table 1. Percent acrosome reaction of ejaculated spermatozoa inseminated into ligated

or intact uterus

Method of No. of replicates % Acrosome-reacted
capacitation spermatozoa
Before capacitation 3 16.3+2.3

In ligated uterus 3 83.0%5.0

In intact uterus 3 65.7x1.5

Spermatozoa without acrosomal caps after staining were experssed as acrosome-reacted spermatozoa.
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Table 2. In vitro fertilization rate at 48 hr after insemination with seprmatozoa capacita-

ted in ligated uterus

Sperm No. of -
IVF Medium copncentration i\]r(i)z;los f No(:;:f ova Z/;;eal:I/:;:\al
(sperm/ml) cleaved
108 16 5 31.5% 6.5*
Defined medium 104 17 5 30.0t 8.0
Total 33 10 30.8% 4.2
108 19 5 26.0% 4.0
Modified F, 104 18 4 22.31+21.8
Total 37 9 24.1% 9.1
*Meant SE.

Table 3. In vitro fertilization rate at 48 hr after insemination with spermatozoa capacitated

in intact uterus

Vet S e Nl ae % N
106 35 20 82.0%11.0*
Defined medium 104 27 21 66.5+16.5
Total €2 11 74.3% 7.8
108 32 22 69.0% 4.2
Modified Fy» 104 12 7 56.5% 6.5
Total 44 29 62.8% 6.3
*Meant SE.
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Table 4. Development of embryo from 48 hr to 6 days insemination

IVF Sperm No. of No. of Stage of blastocyst
concentration 48hr- Early Late Hatching or Total B/A
Medium (sperm/ml) trials cgg* blastocyst blastocyst hatched (B) (%)

blastocyst
(A) (%) (%) (%) L

106 2 20 3(18.8) 8 (50.0) 5(31.3) 16¢( 100> 80.0
Definied 104 2 21 4 (33.0) 8 (67.0) 0(0.0) 12(100) 60.0
medium - p o) 41 7 (25.0) 16(57.1) 5 (17.9) 28(100)  68.3
Modified 108 2 12 7 (63.6) 3(27.3) 9(9.0) 11(100) 91.7
Fis 104 2 7 4 (80.0) 1(20.0) 0(0.0) (100) 71.4
Total 19 11(68.8) 4 (25.0) 1(6.0) 6(100) 84.2

* Eggs were fertilized with spermatozoa capacitated in intact uferus.
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Table 5.

Implantation of embryo fertilized in vitro

No. of No. of
No. of
embryos R embryos
transferred reciprents implanted up to 14 days
19 2 7 (36.8%)
27.7%, L]l Seidel%(1976)2] 25.4%, Brackett tion of the sperm into the mammalian egg. Aust.

9} Oliphant{1975) 9] 13.1%%] HW AN} vfis ¥
& KA ol et

N. 5 B

Kibrel #A IR 0] dato w MNSRTRERS
K ol eleh #OAZHTABE S $16led New Zealand
AT B G Al R ARE-E el B ol #st
THHER RS 21t fEEEE ] A, BT KA
b E ARG Lok Bl daF W AR DN
of pEpiRiEel Bag-2) AabRS Tabel Auk obg
Sb7ho. Al olelc),

1. Getaphol ook Kol SRR HERS] KL [
s HAAIE FE A sl RS el A 7ha 83.0%
o} 65. 7% ek

2. KL CEOl A R K r e s dhakel
PHHIAS DMab S50 A Abs el A 451 Fiovt
S0 A4S R gk DML 51l Frpoll 4

10850 T04KT HE A 4841 7bal o) PpsiR0- 7h2h 31.5
% 30.0%, 26.0%%F 22.3%Siv}.

3. NERLIE FE A 344 K12 25 Zh

guel gullsol AL FE S K ok 2 dgo e 4
DMat #5110 Fraoll 41 1082k 104 Ky f{E AL 4847
ol 41 7tk 82.0%¢k 66.5%, 69.0%2 56.5% % vt

4. HOHTRG 48 Al kb A e] B 5 DM ol 4

4 97} uHOUIf‘ afl WAMERy7E=) wbelgh FASEe) 5
Lrfugoll 4 N B oF eeol R AL O foll 4] ik
oomf DMk f51E Frooll 4 1082k 10445 (1A 2] A4
9 7h7b 80.0%9F 60.0%, 91.7%9} 71.4% %k
5. PSRRI o) A KA 36.8% %k

V. 5|38t

1. Adams, C.E. and M.C. Chang. 1962. Capacitation
of rabbit spermatozoa in the Fallopian tube and
in the uterus. J. Exp. Zool., 151: 159.

2. Austin, C.R. 1951. Observations on the penetra-

-209-

10.

11.

12.

13.

. Brakett,

J. Sci. Res. B., 4: 581-596.

Bedford, J.M. 1969. Limitations of the uterus in
the development of the fertilizing ability (capacita-
tion) of spermatozoa. J. Reprod. Fertil., 8: 19-26.
B.G., D. Bousquet and M.A. Dressel.
1982. In vitro capacitation and in vitro fertiliza-
tion with normal development in the rabbit. J.
Androl,, 3: 402411.

Brackett, B.G., D.E. Killen and M.D. Peace. 1971.
Cleavage of rabbit ova inseminated in vitro after
removal of follicular cells and zonae pellucidae.
Fertil. Steril., 22: 816-828.

Brackett, B.G., J.A. Mills and G.G. Jeitles. 1972.
In vitro fertilization of rabbit ova recovered from
ovarian follicles. Fertil. Steril, 23: 898-909.
Brackett, B.G. and G. Oliphant. 1975. Capacitation
or rabbit spermatozoa in vitro. Biol. Reprod.,
12: 260-274.

Braden, AW.H., C.R. Austin and H.A. David.
1954. The reaction of the zona pellucida to sperm
penetration. Aust. J. Biol. Sci., 7: 391-409.

Chang, M.C. 1951. Fertilizing capacity of sperma-
tozoa déposited into the Fallopian tubes. Nature,
Lond., 163: 697.

Chang, M.C.
capacity of rabbit spermatozoa in the uterus.
Nature, Lond., 175; 1036.

Fraser, S.R. and L.M. Drury. 1975. The relation-

ship between sperm concentration and fertilization

1955. Development of fertilizing

“in vitro” of mouse eggs. Biol. Reprod. 13: 513-
518.

Kane, M.T. and R.H. Roote. 1970. Culture of two-
and four-cell rabbit embryos to the expanding
blastocyst stage in synthetic media. Proc. Soc.
Exp. Biol. Med. 133: 912915.

Kane, M.T. 1975. Bicarbonate requirements for

culture of one-cell rabbit ova to blastocysts.



14.

15.

16.

17.

18.

19.

20.

21.

Biol. Reprod., 12: 552-555.

Lambert, R.D. and C.E. Hammer. 1975. In vitro
fertilization of rabbit eggs in oviduct secretions
fertilization of rabbit eggs in oviduct secretions
from different days before and after ovulation.
Fertil. Steril., 26: 660-664.

Lambert, R.D., S.G. Blanchette and M. Tourigny.
1978. The relationship between sperm concentra-
tion and fertilization in vitro of rabbit ova. Anim.
Reprod. Sci., 1: 4347,

Mills, J.A., G.G. Jeitles and B.G. Brackett. 1973.
Embryo transfer following in vitro and in vivo
fertilization of rabbit ova. Fertil, Steril.,, 24:
602-608.

Nishimura, H., K. Niwa, M. Miyake and A. Iritani.
1982. The effects of sperm concentration during
preincubation and at insemination on fertilization
of rat eggs in vitro. J. Exp. Zool,, 223: 75-78.
Niwa, K. and M.C. Chang. 1974a. Effects of sperm
concentration on the capacitation of rat sperma-
tozoa. J. Exp. Zool., 189: 353-356.

Niwa, K. and M.C. Chang. 1974b. Optimal sperm
concentration and minimal number of spermatozoa
for fertilization in vitro of rat eggs. J. Reprod.
Fertil., 40: 471-474.

Overstreet, J.W. and G.W. Cooper. 1979. The time
and location of the acrosome reaction during
sperm transport in the female rabbit. J. Exp.
Zool., 209: 97-104.

Seidel, G.E., R.A. Bowen and M.T. Kane. 1976.
In vitro fertilization, culture, and transfer of rabbit

ova. Fertil. Steril., 27: 861-871.

=210~

22.

23.

24,

25.

26.

27.

28.

29.

Siddiquecy, A., K.S. and J. Cohen. 1982. In-
vitro fertilization in the mouse and the relevance
of different sperm/egg concentrations and volumes.
J. Reprod. Fertil., 66: 237-242.

Soupart, P. 1967. Studies on the hormonal control
of rabbit sperm capacitation. J. Reprod. Fert.,
2(Suppl.); 49-63.

Soupart, P. and M.C. Orgebin-crist. 1966. Capacita-
tion of rabbit spermatozoa delayed in vivo by
double ligation of uterine horn. J. Exp. Zool,
163: 311-318.

Talbot, P., L.E. Franklin and E.N. Fussell. 1974.
The effect of the concentration of golden hamster
spermatozoa on the acrosome reaction and egg
penetration in vitro. J. Reprod. Fertil.,, 36: 429-
432,

Tsunoda, Y. and M.C. Chang. 1975. Pentration of
mouse eggs in vitro: Optimal sperm concentrations
and minimal number of spermatozoa. J. Reprod.
Fertil., 44: 139-142.

Wells, M.E. and O.A. Awa. 1970. New technique
for assessing acrosomal characteristics of sperma-
tozoa. J. Dairy Sci., 53: 227-232.

Wolf, D.P. and M. Inoue. 1976. Sperm concentra-
tion dependency in the fertilization and zonae
sperm binding properties of mouse eggs insemi-
nated in vitro. J. Exp. Zool., 196: 27-38.

Written, W.K. and J.D. Biggers. 1968. Complete
development in vitro of the pre-incubation stages
of the mouse in a chemically defined medium.
J. Reprod. Fertil., 17: 399-401.



