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Academic Achievements:

Over the past 35 years, Dr. Yanagimachi has consistently conducted innovative re-
search on reproductive biology, especially on mammalian gamete biology, and as a world-
wide leading researcher in this field has contributed immensely to the development of
various fields of reproductive biology and biology in general. Through his clear-cut and
precise experiments, his keen insight has brought forth his remarkable achievements
which are published in numerous reports and papers.

Following his pioneering work on fertilization in herring, which is still quoted in vari-
ous text books today, he started his research on mammalian gamete biology using ham-
sters as an animal model. He succeeded in demonstrating that hamster spermatozoa can
be capacitated in a culture fluid with relatively simple composition. Until 1963 when this
work was reported, it was believed that capacitation required some interaction of sper-
matozoa with specific secretion of the female tract. However, Dr. Yanagimachi ’s experi-
ments proved that this was not true, and the discovery led to the development of methods
for in vitro capacitation of mammalian spermatozoa, including human, and thus for
human in vitro fertilization.

Dr. Yanagimachi discovered that capacitation involves activation in the sperm motil-
ity which is caused by changes in the sperm plasma membrane. He also showed that this
change in the sperm motility is vital for the penetration of the zona pellucida. He demon-
strated that the low motility of the sperm in testis is due to the character of sperm plasma
membrane and not to any deficiency of motility apparatus itself and that the maturation
of sperm motility in the epididymis is brought about by the changes in the plasma mem-
brane of the sperm head, inducing acrosome reaction. He identified calcium as an essen-
tial factor for activation of the sperm and induction of acrosome reaction, which changes
the plasma membrane of the sperm head in a way that enables the sperm’s fusion in its
mid-region with the egg plasma membrane.

As for the analysis on the egg at fertilization, Dr. Yanagimachi clarified that the egg
cortical granule material released after activation by the fertilizing sperm changes the
zona pellucida and prevents further fertilization by sperms arriving later. This change
(the zona pellucida reaction) is essential for prevention of polyspermy. In the latter half
of the 1970’s Dr. Yanagimachi discovered that zona-free hamster eggs can be “fertilized”
by other mammalian sperms, including the human. Based on this discovery was the devel-
opment of the hamster test for the functional status of human spermatozoa. It also led to
the only method by which sperm chromosomes have been visualized experimentally, and
by which human sperm chromosomes are analyzed (karyotype analysis). This technique
is now used for clinical treatment.

In 1976 Dr. Yanagimachi discovered that sperm micro-injection into the egg mem-
brane forms the male pronucleus, and this discovery opened the way to the development
of ICSI (intracytoplasmic sperm injection) technique, now essential in clinical use. Also
Dr. Yanagimachi recently reported that in the process of spermiogenesis and sperm
maturation, germ cells at even the secondary spermatocyte stage are able to support nor-
mal embryonic development. From this discovery one can infer an essential theory for



developmental biology. The spermiogenesis and sperin maturation in the epididymis are
complex cell metamorphoses concerned only with the mechanics of getting the sperm
genomes into and activating the egg and so have no genetic implications on the sperm nu-
clei level (the genome carried). This has further opened the way to a new clinical treat-

ment of aspermiogenic men.

Dr. Yanagimachi has laid the fundamental theories of mammalian fertilization and
his achievements have contributed immensely to the development not only of reproductive
biology but also of biology in general. His experiments have greatly influenced treat-
ments concerned with reproduction in clinical medicine and zootechnical science.




