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Brief Communication 

Pregnancies from Bovine Oocytes Matured and Fertilized in vitro 

Production of transgenic animals and em­
bryo clonmg are only a few examples of new 
biotechnological methods applied to animal 
embryos. All these techniques require large 
amounts of oocytes and early embryos. In 
many laboratory animals, embryos matured 
and fertilized in vivo are easily obtained, but 
with larger domestic species it requires labo­
rious surgical procedures and the number of 
embryos obtained remains relatively small 
(Brackett et al 1982). The in vitro matura­
tion of follicular oocytes derived from 
slaughterhouse ovaries and their in vitro fer­
tilization provides large numbers of oocytes 
and embryos with considerably less effort. 
The final proof of the success in the in vitro 
maturation and fertilization procedure is the 
birth of healthy progeny. Also the normal 
preimplantation development of the embry­
os gives useful information about the effici­
ency of the method employed. 
The purpose of this study was also to find 
out the developmental capacity of the in 
vitro-matured and -fertilized bovine oocytes 
with a newly adopted technique at the Uni­
versity of Kuopio. The experiment was 
carried out twice at the interval of one 
month. 
Immature oocytes were obtained from the 
local abattoir. Ovaries from cows and heifers 
at unknown stage of the cycle were collected 
about 30 min after the slaughter and trans­
ferred to the laboratory in physiological 
NaCl at 37°C. Follicles of 2-IO mm in dia­
meter were aspirated with a 19-G needle and 
a I 0-ml syringe. The follicular fluid was 
allowed to settle in a conical centrifuge tube. 
Oocytes surrounded by the cumulus cell 

layer were collected and washed 4 times in a 
modified Tyrode's solution (T ALP; Bavzster 
et al. 1983). The washed cumulus-oocyte 
complexes were transferred into 50-µl ma­
turation drops under paraffin oil on petri 
dishes. The maturation medium was T ALP 
supplemented with FSH (2.0 µg/ml; NIH­
FSH-S9), LH (IO µg/ml; NIH-LH-Sl 7), 
estradiol-1713 (1 µg/ml; Sigma) and 20% 
Fetal Calf Serum (FSC, Boehringer Mann­
heim). The culture was carried out in a hu­
midified incubator with 5 % C02 at+ 39°C. 
After 24 h the oocytes were treated with 
hyaluronidase (300 IU/ml, Sigma) for 1 min 
to remove the excess of cumulus cells, 
washed 3 times in T ALP and transferred to 
50-µI fertilization drops under paraffin oil 
on petri dishes. The fertilization medium 
was another modification of T ALP supple­
mented with 0. 7 µg/ml heparin (Sigma). 
The epididymal sperm mixture was obtain­
ed in the slaughterhouse from four different 
bulls. The sperm were collected from the 
epididymal cauda segments and stored un­
diluted at room temperature for 24 h. A 
small aliquot of sperm suspension was dilu­
ted with T ALP, centrifuged twice at 300 g 
for IO min and diluted to 10-40 x I06 

sperm/ml (Parrish et al. 1986). The final 
volume of sperm suspension added into the 
fertilization drops varied from 1 to 10 µl 
resulting in a concentration of 1 mill. sper­
matozoa/ml in each drop. 
The oocytes were removed from the fertili­
zation drops 18-20 h later. In the first ex­
periment oocytes were further kept for 24 h 
in T ALP + 20 % FCS in the 50-µl drops 
under paraffin oil. The development of the 
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Table I. The developmental stages of the m vitro-matured and -fertilized 
bovine embryos 48 h after msemmat10n. 

Oocytes I-cell 2-cell 3-cell 
(No) (%) (%) (%) 

231 50 IOI 16 
(22) (44) (7) 

oocytes in the in vitro culture is shown in 
Table 1. The embryos were divided into 
three groups according to their developmen­
tal stage (Table 2). Each group of embryos 
was separately transferred into the oviducts 
of 3 synchronized intermediate hosts on day 
2-3 of their reproductive cycle. In the se­
cond experiment all fertilized oocytes 
beyond the 2-cell stage were immediately 
transferred into a single cow (No 4 in Table 
2). 

Table 2. The recovery rates and the develop­
mental stages of m vitro-matured and -fert1hzed 
bovme embryos after 5 days m oviducts of mter-

mediate hosts. 

Inter­
mediate 
host 

I. 
2. 
3. 
4. 

Transferred 
embryos 

(No/devel stage) 

50 I 4-5-cell 
116 I 2-3-cell 
168 I I-cell 
29 I 2-5-cell 

Recovery Morula-blastocyst 

(%) 

3 (6) 
63 (54) 

103 (61) 
7 (24) 

(%) 

I (33) 
4 (6) 

21 (20) 
4 (57) 

The transfers were done surgically into the 
infundibulum of the oviduct ipsilateral to 
the ovulation in synchronized cows under 
local anaesthesia. Five days after transfer the 
intermediate hosts were flushed non-surgic­
ally according to the normal embryo transfer 
protocol. The number of embryos and their 
developmental stages were determined. The 
results are shown in Table 2. 
In the first experiment 4 blastocysts were 
transferred non-surgically into the uteri of 2 
synchronized final recipients (2 embryos/re-
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4-cell 5-cell Degenerated Cleaved 
(%) (%) (%) (%) 

42 8 14 167 
(18) (3) (6) (72) 

cipient). Ten grade and II morulas and 
blastocysts were frozen for later transfers. In 
the second experiment 1 morula and 3 blas­
tocysts were transferred into 3 recipients. 
Thus, a total of 8 blastocysts were transfer­
red into 5 final recipients in these experi­
ments. In 3 out of 5 transfers the embryos 
were implanted. One of these ultrasonically 
confirmed pregnancies aborted spontaneous­
ly at week 8 of pregnancy. By ultrasonogra­
phy the first recipient heifer was found to 
have a twin pregnancy. She gave birth to 2 
calves. The delivery of the first female calf 
was difficult due to a reverse position and it 
perished, but the other bull calf was born in 
good health. Another single healthy bull calf 
was born one month later from the second 
recipient. 
Our results indicate that the in vitro matura­
tion and fertilization of bovine oocytes is a 
feasible method for the production of large 
numbers of early cattle embryos for special 
purposes (e.g. embryo manipulation, clon­
ing, production of transgenic animals). The 
methods should, however, be further devel­
oped to increase the yield of embryos and, in 
particular, to successfully culture the em­
bryos in vitro to a stage where they can be 
transferred directly into the final recipients. 
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