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The vole, Microtus, is herbivous small rodent with multiple stomachs and
chromosome number is different among species. Thus, it has been expected as models
of digestion-metabolic control system for middle or large herbivory and/or for study of
speciation-species profile. Since some of them possess monogamy system that is less
than 3% in mammals, they are utilized for models of social behavior in human mating
system or brain mechanism study. Recently, establishment of iPS cell in prairie voles
(Microtus ochrogaster) were succeeded and then production of transgenic prairie voles
was attempted. In fact, such novel studies on vole is developing. When it considers wide
utilization of this genus including Japanese filed vole (Microtus montebelli), stable
supply of animals for experiments is essential. However, there are few reports about
their reproductive pattern and assisted reproductive technologies (ARTs) related with
preservation of germ cells and regeneration of individual at present. To advance above-
mentioned new research field, it is greatly desirable to establish ARTs such as
cryopreservation of germ cells, artificial insemination, in vitro fertilization and embryo
transfer. In addition, ten of sixty four species in this genus have been classified into the
endangered category and conservation for such species is also important to maintain the
biological diversity. The present study aimed establishment of a series of ARTs to
enable researchers to supply animals stably and conserve germ cells in Japanese field
vole.

In this study, the following results were provided; 1) sperm cryopreservation
procedure was successfully applicable to mouse system and litter size similar to natural
mating could be obtained by non-surgical artifitial insemination with frozen-thawed
sperm, 2) oocyte could be collected from all weeks-old voles by novel superovulation
procedure, 3) medium that was able to develop from early 2 cell stage to blastocyst
stage was revealed and non-surgical embryo transfer with these embryos production of
offspring was succeeded, 4) optimum anesthetic and the concentration were examined
for surgical operation and then safe and effective anesthetic was determined, 5)
offspring derived from in vitro fertilization and intracytoplasmic sperm injection
embryos could be produced. Taken together, all results show that ARTs modified for
voles could efficiently be contributed to animal supply and conservation of not only
Microtus montebelli but also other vole species.



