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Laboratory of Theriogenology

Professor : Yoshiyuki Takahashi
Associate Professor : Seiji Katagiri
Instructor : Vacant

Laboratory of Theriogenology was estab-
lished in 1954 to undertake research on artificial
insemination in domestic animals. The studies at
early days of the laboratory were mainly on the
cellular genetics and the morphology and physiol-
ogy of sperms. From early 70s, bovine embryo
transfer became the main field of research.
Studies were made to develop and improve
various aspects of embryo transfer procedures
and iz vitro production of bovine embryos. The
other important line of works were a series of
studies on reproductive physiology in the Hok-
kaido brown bear, a wildlife species inhabiting in
Hokkaido. Earlier of this year, new head of the
laboratory : Professor Yoshiyuki Takahashi, has
been appointed and changes in laboratory activity
are taking place at present.
studies at the laboratory are as follows :

1. In vitro/laboratory production of cattle and pig
embryos

The main ongoing

We have developed in vitro production sys-
tem of bovine embryos that include the proce-
dures for in vitro oocyte maturation, fertilization
and embryo culture>*. The system becomes a
standard method for i wvitro bovine embryo
production. Lately, development of cloning
technology using nuclear transfer technique is
becoming a major part of the project. We have
already produced cloned offspring by using nuc-

. lear transfer technique with blastomeres of
preimplantation embryos as nuclear donors in
mice? and cattle®. Last year, Wilmut et al. first
succeeded to produce lamb derived from adult
mammalian cells”. The study demonstrated
totipotency of somatic cells from adult animals
and caused a great sensation to the reproductive
and developmental biologists. Many laborator-

ies have been following their procedures and to
date some offspring have been produced in cattle
We are currently establishing
the cloning technique using somatic cells as
nuclear donors in the cattle and pig. This
project will be extended further in combination
with gene manipulation to establish multiple
copies of transgenic animals that produce drugs
and other bioactive agents for clinical and re-

but not in pigs.

search use and provide the organs for trans-
plantation medicine.
2. Primordial follicle culture system

The number of follicles (i.e., oocytes) peaks
at the late stage of fetal life in cow. However,
the most of the follicles are unusable and lost
before or during follicular development or remain
at storage till the animals are culled. Utilization
of these follicles provides various benefits in
animal production that include enhanced produc-
tion and an increased rate of genetic improve-
ment. The follicle culture system also provides
in vitro grown and matured oocytes that will be
used as nuclear recipients in nuclear transplanta-
tion for cloning. From the practical aspect, this
project will determine the conditions in which
primordial or preantral follicles can grow and
mature to provide viable oocytes for fertilization
and subsequent development. In addition to the
practical aspect of utilizing unusable follicles, this
project will contribute to enhance our under-
standing in follicular development and atresia.
Currently the role of gonadotropins, growth
factors and other bioactive agents in follicular
development and atresia are being determined.
3. Reproductive physiology in the brown bear

A recent study has shown decreased genetic
variability in the local population of the brown
bear® and stressed the importance of reproduc-
tive management to maintain genetic variability to
prevent this species from extinction. One of the
two projects regarding the brown bear is to
understand the reproductive cycle of this animal.
The project aims to elucidate the mode of



ovulation and the ovarian cycle by using endocri-
nological and ethological approaches. This
study, in conjunction with the previous work in
males? will provide precious information to de-
velop an artificial breeding procedure in the
brown bear and related species. The other
project in the brown bear is aiming to develop
non-invasive method for individual identification
of the brown bear using feces. Feces provide
various information to the scientists studying
physiology and ecology of wildlife. ~With identi-
fication of the individuals for given feces, the
value of the information from feces greatly
increases.

References

1) Cheong, H. T., Takahashi, Y. and Kanagawa,
H. 1993. Birth of mice after transplantation of
early cell-cycle-stage embryonic nuclei into
enucleated oocytes. Biol. Reprod., 48:
958-963.

2) Ishikawa, A., Matsui, M., Tsuruga, H., Saka-
moto, H., Takahashi, Y. and Kanagawa, H.
1998. Electroejaculation and semen character-
istics of the captive Hokkaido brown bear. J.
Vet. Med. Sci., 60: 965-968.

3

4)

5)

6)

7)

89

Takahashi, Y. and First, N. L. 1992. In vitro
development of bovine one-cell embryos :
Influence of glucose, lactate, pyruvate, amino
acids and vitamins. Theriogenology, 37 :
963-978.

Takahashi, Y. and First, N. L. 1993. In vitro
culture of bovine one-cell embryos fertilized in
vitro using synthetic oviduct fluid medium with
and without glucose and supplemented with
fetal calf serum. Anim. Reprod. Sci., 31:
33-47.

Tanaka, H., Takahashi, Y., Hishinuma, M.,
Kanagawa, H. and Kariya, T. 1995. Influence
of nocodazole on the development of donor
blastomeres from 16-cell stage bovine
embryos in nuclear transfer. Jpn. J. Vet. Res.,
43: 1-14.

Tsuruga, H., Mano, T., Yamanaka, M. and
Kanagawa, H. 1994. Estimate of genetic
variations in Hokkaido brown bears (Ursus
arctos yesoensis) by DNA fingerprinting. [pn.
J. Vet. Res., 42: 127-136.

Wilmut, I., Schnieke, A. E., McWhir, J.,
Kind, A. ]J. and Campbell, K. H. S. 1997.
Viable offspring derived from fetal and adult
mammalian cells. Nature, 385: 810-813.



