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The XIIIth International Symposium on Spermatology was organized in special 
honour of Professor Björn Afzelius (1925–2008) and Professor Leif Plöen 
(1941–2003).

Part I
Introduction to the Spermatology 
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The 13th International Symposium 
on Spermatology

Lars Björndahl

�Introduction to the Symposium

It was with great pride and joy we welcomed a wide range of scientists (Table 1) to 
the 13th International Symposium in Spermatology at the conference venue 
Skogshem and Wijk on the suburban island of Lidingö, just outside central 
Stockholm. The symposium took place on 9–13 May 2018, and focussed on any 
aspect involving the Spermatozoon (Fig. 1). Of special interest was the variability in 
solutions for basically the same task: to transfer half the genetic material of a new 
individual and to deliver this genetic material to a gamete of another individual. 
Looking at both animals and plants, there is a huge variability in challenges to 
accomplish the mission. Therefore, there was also a wide range of species repre-
sented (Table 2).

�A Long Series of International Symposia on Spermatology

The series of Spermatology Symposia has a long history (Table 3) but always with 
the purpose to bring scientists from different fields together—to encourage discus-
sions, interaction, networking and time to enjoy and contemplate. The proceedings 
attempts to summarise key points and also form a basis for young scientists for 
further exploration of the field of spermatology. One main point we know from the 
symposia is how much can be learnt from understanding differences and similarities 
between spermatozoa from different species where dissimilar challenges for repro-
duction have led to divergent solutions. The first 50 years of Spermatology Symposia 
is described by Professor Hideo Mohri in the next chapter of these Proceedings.

L. Björndahl (*) 
ANOVA, Karolinska University Hospital and Karolinska Institutet, Stockholm, Sweden
e-mail: lars.bjorndahl@ki.se

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-66292-9_1&domain=pdf
https://doi.org/10.1007/978-3-030-66292-9_1#DOI
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�A Personal Dedication of the 13th Symposium

For me personally, three Swedish dedicated scientists have been immensely impor-
tant for my way into sperm science. Therefore, this symposium was dedicated 
to them.

Björn Afzelius (1925–2008; Fig. 2) generously took time to introduce me to the 
fascinating world of cilia and sperm tails when I did an advanced course in physiol-
ogy on cilia in the human body (Björndahl 1980). His enthusiasm was contagious, 
and I still have a keen interest in the propeller of the sperm (Holmberg et al. 2018). 
Björn also facilitated my interest in sperm nuclear chromatin stability and zinc con-
tent by introducing me to Godfried M. Roomans and allowing me to work with 
X-ray microanalysis in his laboratory (Roomans et al. 1982).

Leif Plöen (1941–2003; Fig. 3) was not only an interested and thorough oppo-
nent at my public doctoral dissertation, but he also introduced me to a wider range 

Table 1  Origins (work address) of registered participants

Country
Number of 
participants Country

Number of 
participants Country

Number of 
participants

Japan 17 Poland 4 Catalan 1
United 
Kingdom

9 Switzerland 4 China 1

Spain 8 Australia 3 Colombia 1
Sweden 8 France 3 Finland 1
Norway 7 Ukraine 3 India 1
Russia 6 USA 3 Iraq 1
South 
Africa

6 Czech 
Republic

2 Israel 1

Canada 5 Italy 2 The 
Netherlands

1

Slovakia 5 Austria 1
Germany 4 Belgium 1

Fig. 1  The rural venue of the 13th International Symposium on Spermatology on the suburban 
island of Lidingö outside central Stockholm, Sweden. (Photo L. Björndahl)

L. Björndahl
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of mammalian spermatology, electron microscopy with further X-ray microanalysis 
investigations (Björndahl et al. 1986, 1991; Björndahl and Kvist 1990), general sci-
ence philosophy, and last but not the least, the philosophy of Piet Hein.

Last, but not the least, Ulrik Kvist (1947–; Fig. 4), my Ph.D. supervisor (Björndahl 
1986), mentor and friend—for inviting me to the world of physiology, enticing me 
into the field of sperm biology and male reproductive medicine, introducing me to 
Björn and Leif and an ever-encouraging visionary inspiration to critical thinking 
and development. It is a great pleasure to have Ulrik as co-organiser and presenter 
at this Spermatology Symposium.

�Structure of the Symposium

This symposium had 7 main themes with invited speakers, 17 free oral presentations 
and 44 poster presentations. Morning sessions were separated from afternoon ses-
sions by a 2-hour lunch break to inspire spontaneous interaction among partici-
pants. The long, bright evenings of early May with generous weather also contributed 
to the intended atmosphere of scientific and social interchange.

Table 2  Examples of species represented at the symposium

Human Rooster Sturgeon Trout
Mouse Turtle Drosophila C. elegans

Bull Frog Koala Asian elephant
Boar Crocodile Ciona intestinalis Malaria parasite
Sea Bass Salmon Tortoise
Dog Duck Red Deer

Table 3  Venues and hosts of past and next coming International Symposia on Spermatology

No Year Venue Host

I. 1969 Siena, Italy Baccio Baccetti
II. 1973 Stockholm, Sweden Björn Afzelius
III. 1978 Boston, Woods Hole, USA Michael Bedford
IV. 1982 Seillac, France Jean André
V. 1986 Fujioshida, Japan Hideo Mohri
VI. 1990 Siena, Italy Baccio Baccetti
VII. 1994 Cairns, Australia Jim Cummins
VIII. 1998 Montréal, Canada Claude Gagnon
IX. 2002 Cape Town, South Africa Gerhard van der Horst
X. 2006 Madrid, Spain Eduardo Roldan
XI. 2010 Okinawa, Japan Maki Morisawa
XII. 2014 Newcastle, Australia John Aitken
XIII. 2018 Lidingö, Sweden Lars Björndahl
XIV. 2022 Vancouver, Canada David and Sharon Mortimer

The 13th International Symposium on Spermatology
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�Themes

•	 Are Sperm at the Verge of Extinction?
•	 Sperm DNA—protection and delivery of a complete and undamaged genome
•	 Sperm Competition, Evolution and Sperm–Egg Interaction
•	 Genetic aspects of sperm production and performance and its effects on the 

offspring
•	 CASA—Advances and Challenges
•	 Challenges for Sperm Function In Vitro
•	 Heterogeneity of Sperm Morphology and Laboratory Techniques to Overcome 

Assessment Challenges
•	 Sperm Motility (Free Poster Theme)
•	 Fertility and Infertility (Free Poster Theme)

Fig. 2  Professor Björn 
Afzelius (1925–2008). 
(Photo provided by 
the family)

Fig. 3  Professor Leif 
Plöen (1941–2003). (Photo 
provided by the family)

L. Björndahl
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�Much Appreciated Support for the Meeting

The 13th International Symposium on Spermatology could not have been organised 
without the grant from the Swedish Research Council (grant 2017-06369) and the 
commercial sponsorship from Nidacon International, Microptic, Hamilton Thorne 

Fig. 4  Emeritus Associate 
Professor Ulrik Kvist. 
(Private photo)

Table 4  Commercial sponsors of the 13th International Symposium on Spermatology

Nidacon International AB
www.nidacon.com

A Swedish company headquartered in Gothenburg, 
manufactures and markets medical devices, mainly 
for Assisted Reproduction Technologies (ART), with 
IVF, ICSI, artificial insemination (IUI) and 
vitrification solutions. NidaCon continually strives to 
improve the outcome of ART, with more pregnancies, 
by developing superior media systems for clinics, 
patients and the animal breeding industry.

MICROPTIC S.L.
www.micropticsl.com

A company based in Barcelona, it is a world-leading 
company in the field of semen analysis. The main 
goal of its business is to produce high-quality 
products that are continuously improved, integrating 
the last innovative technology available.

Hamilton Thorne
www.HamiltonThorne.com

A leading worldwide provider of precision 
instruments, consumables, software and services that 
reduce cost, increase productivity, improve results and 
enable breakthroughs in the ART field. Hamilton 
Thorne’s CASA II software features modules for 
sperm motility and concentration, strict morphology, 
DNA fragmentation, viability and user-defined 
morphology. The IVOS II hardware platform utilises 
an automated and heated stage with a built-in optical 
system for fast and precise sperm analysis.

Nordic Cell
www.nordiccell.com

Supplies Nordic gynaecologists and fertility clinics 
with disposables. We also help in upgrading IVF 
laboratories with equipment, plus we offer both 
consulting and complete turnkey laboratory solutions 
when new IVF clinics are being established. www.
nordiccell.com.

The 13th International Symposium on Spermatology

http://www.nidacon.com
http://www.goteborg.com/en/?epslanguage=en
http://www.micropticsl.com
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http://www.nordiccell.com
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and Nordic Cell (Table 4). Also, the full support from our ANOVA and its originator 
and director, Associate Professor Stefan Arver, is thankfully acknowledged.

ANOVA is a multi-disciplinary centre dedicated to Andrology, Sexual Medicine 
and Transgender Medicine. It is a part of the Stockholm Public Health within the 
Karolinska University Hospital and research wise part of the Department of 
Medicine Huddinge, Karolinska Institutet.

ANOVA performs investigations of men in infertile couples, men with hypogo-
nadism or other endocrine disorders affecting male sexual and fertility functions. 
Among other responsibilities are investigations and medical treatments of erectile 
dysfunction and follow-up of vasectomy operations. ANOVA is also a certified 
Swedish Tissue Establishment with the commission to cryo store spermatozoa as a 
means of male fertility preservation.

ANOVA started to develop from a basic clinical semen laboratory in 1987, a few 
years later evolved into an Andrology Centre with a clinical andrology practice. The 
unit for Sexual Medicine was added to serve an increasing need for psychological 
and psychotherapeutic care for men with sexual problems. This unit now also inves-
tigates and treats women with sexual problems as well as individuals with risk 
behaviour of sexual violence and abuse of children. The name of the unit was 
changed to Centre for Andrology and Sexual Medicine (CASM). The Transgender 
Medicine unit was included in 2016 and handles psychiatric, psychological, social 
welfare matters, as well as endocrine and legal issues related to transgender prob-
lems—supporting individuals suffering from Gender Dysphoria. To celebrate the 
inclusion of Transgender Medicine, the name of the combined unit became ANOVA.
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Fifty Years of the Spermatology 
Symposium

Hideo Mohri

The foundation of the International Symposium on Spermatology (ISS) was made 
by Baccio Baccetti (1931–2010) of the University of Siena, Italy, and its first meet-
ing was held in Siena and Rome in 1969. The term, spermatology, was used the first 
time for this meeting. In other words, Baccetti invented this term. He gathered emi-
nent electron microscopists working with spermatozoa of various kinds of animals 
all over the world. Among them, from Japan, there were Jean Clark Dan who was 
the discoverer of the acrosome reaction and Gonpachiro Yasuzumi who worked 
with bird and snail spermatozoa and the superviser of Osamu Tezuka, a famous 
mangaka or animation creator. Tezuka was also a medical doctor. Almost 100% of 
the presentations at this meeting were morphological ones, revealed under the elec-
tron microscope. Charles Brokaw was the only one person working with sperm 
motility among the attendants of the first meeting which the author could not attend. 
The exact name of the symposium was the International Symposium of Comparative 
Spermatology. Thus the title of the proceedings book published from Academic 
Press was “Comparative Spermatology.” Some articles were written in French. 
Since then this international symposium has been held every 4 years just like the 
Olympic Games (Figs. 1, 2, and 3).

Incidentally, in 1965, 4 years earlier, the author, together with veterinarians, 
gynecologists, and anatomists, etc., founded a similar symposium on spermatozoa 
in our country. This Japanese symposium has also continued until now repeating 
annual meetings. Baccio Baccetti was a good electron microscopist, but sometimes 
worked with biochemists in sperm motility or metabolism, and was even interested 
in AIDS. He, together with Björn Afzelius, published “The Biology of the Sperm 
Cell,” a classic in spermatology, or more exactly in comparative spermatology.

H. Mohri () 
The University of Tokyo, Tokyo, Japan 
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The second meeting was held in Stockholm in 1973, organized by Björn Afzelius 
(1925–2008). The author first met him at the Misaki Marine Biological Station, the 
University of Tokyo in 1958. He was famous in discovery of the details of so-called 
9 + 2 structure of flagella and cilia in 1959, describing arms, now dynein arms, and 
spokes in the axoneme of sea urchin spermatozoa and also numbering the outer 
doublet microtubules. Furthermore, he had already suggested that sliding between 
the adjacent doublet microtubules is the fundamental mechanism of flagellar and 
ciliary movement, based on his morphological observation with the electron micro-
scope. Later in 1975, he described the immotile cilia syndrome.

Fig. 1  Baccio Baccetti, 
the founder of the ISS 
and the organizer of first 
and sixth meetings

Fig. 2  Upper left to lower right: Björn Afzelius, the organizer of second meeting; Don Fawcett 
and Michael Bedford, the organizers of third meeting; J. André, the organizer of fourth meeting; 
Hideo Mohri, the organizer of fifth meeting and Jim Cummins, the organizer of seventh meeting

H. Mohri
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As indicated by the title of the proceedings book, “The Functional Anatomy of 
the Spermatozoon,” Pergamon Press, the functional aspects of spermatozoa was 
taken up together with morphological ones in this meeting, although the name of the 
symposium was again the International Symposium on Comparative Spermatology. 
Thus fertilization, sperm motility, etc. were added as the main subjects. The author, 
together with Ian Gibbons, the discoverer of dynein, attended as a motility person 
and talked about the comparison of the newly discovered tubulin and dynein with 
actin and myosin in muscle.

Among the attendants, there were Laura and Arther Colwin, who first described 
the fusion of egg and sperm membranes at fertilization, and Gerald Edelman, a 
Nobel laureate with his work on the chemical structure of antibody, who was inter-
ested in mammalian fertilization around that time. As a matter of fact another Nobel 
laureate, Yoshinori Ohsumi, who elucidated the mechanism of autophagy, was in 
Edelman’s laboratory and once worked with mammalian fertilization. Both Colin 
Austin and Min Chua Chang who discovered independently the phenomenon called 
capacitation in 1951 were also present in this meeting.

The third meeting was held in Boston and Marine Biological Laboratory, Woods 
Hole, in the United States in 1978. The organizers were Don Fawcett (1917–2009) 
and J. Michael Bedford (1932–2018). Fawcett, as an eminent anatomist, made vari-
ous excellent electron microscopical works as summarized in his book, “The 

Fig. 3  Upper left to lower right: Claude Gagnon, the organizer of 8th meeting; Gerhard van der 
Horst, the organizer of 9th meeting; Eduardo Roldan, the organizer of 10th meeting; Masaaki 
Morisawa, the organizer of 11th meeting; John Aitken, the organizer of 12th meeting; and Lars 
Björndahl, the organizer of 13th meeting

Fifty Years of the Spermatology Symposium
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Mammalian Spermatozoon” and after retirement from Harvard, he devoted himself 
to studies on parasitic diseases in Africa. Bedford was the first postdoctoral fellow 
of M.C. Chang and has much contributed to maturation, capacitation, and fertiliza-
tion of mammalian spermatozoa.

The name of this symposium was the International Symposium on the 
Spermatozoon. As the subtitle of the proceedings book, “The Spermatozoon,” 
Urban & Schwarzenberg, also indicates, the scope of the symposium was further 
extended to Maturation, Motility, Surface Properties, and Comparative Aspects. 
Comparative and evolutionary aspects became the backbone of the ISS from the 
first meeting through this 13th meeting. As there were many motility people includ-
ing Ian Gibbons and his wife Barbara, a very skillful biochemist, in the United 
States, the hot discussion was made on the then-current topics concerning the mech-
anism of sperm motility. Also, quantitative assessment of sperm motility was taken 
up as a workshop organized by Robert Rikmenspoel. Surface properties of sperma-
tozoa in connection with fertilization, capacitation, and spermiogenesis were one of 
the main subjects. Human spermatozoa were also one of the targets in this meeting. 
Thus there was a tendency to include also applied fields from this meeting. The 
author revealed that the arms in the sperm flagella are really dynein molecules with 
peroxidase-conjugated anti-dynein antibody prepared by Kazuo Ogawa, who later 
determined the whole sequence of dynein heavy chain in 1991.

In this meeting, Ryuzo Yanagimachi, Yana, attended for the first time together 
with Claudio Barros of Chile. Yana succeeded in in vitro capacitation, and thus in 
successful in vitro fertilization of mammalian sperm. He also discovered hyperacti-
vation and succeeded in ICSI and ROSI, etc. and reared many excellent reproduc-
tive biologists. He is 2 years elder than the author, i.e., 90, but is still actively 
working. Both Gibbons and Yana received the International Prize for Biology, which 
was established to commemorate the contributions that the late Emperor Showa 
(Hirohito) and the present Emperor, Akihito, of Japan have over long years made to 
biological sciences by themselves.

The fourth meeting was held in Seillac of the Loir district in France in 1982, 
organized by Jean André (1922–2017), who observed the genesis of sperm mito-
chondria under the electron microscope. “The International Symposium on 
Spermatology” was used the first time as the name of the symposium. The subtitle 
of the proceedings book, “The Sperm Cell,” Martinus Nijhoff Publishers, was 
Fertilizing Power, Surface Properties, Motility, Nucleus and Acrosome, and 
Evolutionary Aspects. Together with the development of in vitro fertilization (IVF) 
and embryo transfer, we had to evaluate not only motility but also the fertilizing 
power of human and domestic and experimental animals’ sperm. Changes in nucleus 
and acrosome were specifically discussed. Monoclonal antibody and evaluation of 
sperm motility using light scattering were introduced. It was impressive that many 
French colleagues spoke in French with the English summary on the slides. We took 
the pleasant outdoor lunch.

We can find the names of Jim Cummins, Claude Gagnon, Masaaki Morisawa, 
and David Mortimer who have been or will be the organizer of the ISS among the 
attendants of this meeting. David Phillips who published excellent electron 
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micrographs of spermatozoa in many kinds of animals was also included. In the 
Loir district, there are many old castles, so that we enjoyed the sightseeing very 
much. At that time, the members of international organizing committee were Jean 
André, Björn Afzelius, Baccio Baccetti, Michael Bedford, Don Fawcett, Gunther 
Meyer, and Hideo Mohri. After this meeting, Meyer’s name disappeared from this 
list and new names of the organizers of succeeding meetings were added one by 
one, losing the names of persons who passed away.

The fifth meeting was held in Fujiyoshida, a small town in the foot of Mt. Fuji, 
in 1986, organized by the author. The reason why this town was selected as the 
venue of the meeting was that Bedford insisted that in the big city like Tokyo with 
many attractive places it would be difficult to keep all the attendants together for 
discussion. Of course, beautiful scenery of Mt. Fuji was another reason. The author 
planned this meeting for Jean Dan and Gonpachiro Yasuzumi, but unfortunately 
both of them had passed away before the meeting was held. In this meeting, sperm 
metabolism, male contraception, and separation of X- and Y-sperm were added as 
main subjects. The last was realized later by Laurence Johnson based on DNA dif-
ference, using cell sorting and flow cytometry. Unfortunately, the difference between 
X- and Y-sperm is quite small in humans, and furthermore now sexing of early 
embryo is available after in vitro fertilization, but its practical application has been 
made to cattles, etc.

Ties and scarfs with the cross sections of mammalian sperm flagellum were pre-
pared for the attendants. At the beginning of banquet, Austin and the author broke 
the top of the container of sake with wooden hammers, the ceremony called kagami-
wari in Japanese. Several attendants climbed up to the summit of Mt. Fuji. We can 
find young John Aitken, Claude Gagnon, and Eduardo R.S. Roldan who also orga-
nized the ISS meetings later among the attendants. The proceedings book, “New 
Horizons in Sperm Cell Research,” Japan Scientific Societies Press, was published.

Incidentally, this year, 2018 is also the 50th anniversary of the naming of tubulin 
by the author. The paper proposing the name tubulin for the main constituent of 
microtubule appeared in a March issue of Nature in 1968. To tell the truth, the 
author asked Thaddeus Man of the UK, the author of “Biochemistry of Semen,” for 
recommendation of his manuscript to Nature, and Jean Dan was the recommender 
of this name. Now about 1500 tubulin papers have been published every year, and 
the author is very happy as the godfather.

The sixth meeting was again held in Siena, organized by Baccetti in 1990. 
Celebrating the 20th year of spermatology, he used the name, International Congress 
on Spermatology, but this was only for that time, because spermatologists did not 
like a big name. Baccetti tried to summarize all the results obtained so far in the field 
of spermatology. Indeed, at the beginning of the meeting and of the proceedings 
book, “Comparative Spermatology 20 Years After,” Raven Press, “History of 
Spermatology” was presented by Afzelius and Baccetti, and the book was quite 
voluminous, including all the about 200 presentations. In applied field, the number 
of gynecologists, andrologists or pathologist, etc., increased. Reactive oxygen spe-
cies (ROS) and gene expression were among the topics. An award was given to Don 
Fawcett for his great contributions to spermatology.

Fifty Years of the Spermatology Symposium
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Thaddeus Mann attended this meeting and talked about octopus sperm. As 
described above, he wrote “Biochemistry of Semen” and later its revised book 
“Biochemistry of Semen and of the Male Reproductive Tract” summarizing enor-
mous data concerning sperm metabolism and related subjects. Since the author 
started his academic carrier with studies on respiration and lipid metabolism of 
spermatozoa, these books were bibles for him. Owing to his wife’s health condi-
tions, Mann could not attend the preceding meetings and unfortunately his atten-
dance was limited only this one. Every night we enjoyed good Italian wine.

The seventh meeting was held for the first time in the Southern Hemisphere, in 
Cairns of Australia in 1994, organized by Jim Cummins. He spent several years in 
Yana’s laboratory in Hawaii as a postdoc. Cummins made several experiments con-
cerning maturation, capacitation, and fertilization and then greatly contributed to 
the development of reproductive biology and medicine in Australia. The proceed-
ings book “Advances in Spermatozoal Phylogeny and Taxonomy,” Museum national 
d’Histoire natureelle, summarized only the contributions in the field of phylogeny 
and taxonomy of spermatozoa, together with some articles of nonparticipants. 
Editors were Barrie G.M. Jamieson, a comparative spermatologist and one of the 
co-organizers of this meeting, Juan Ausio of Canada, and Jean-Lou Justine of France.

In this meeting, applied spermatology sections both in human and in animal sci-
ence occupied great portions. SRY, sperm competition, and CASA were found 
among the topics. Technology of molecular biology was gradually and more and 
more used also in sperm researches. We presented some phylogenetic results con-
cerning the number of subunits of outer arm dynein. The outer arm dynein in all the 
animal spermatozoa and cilia, both Protostomia and Deuterostomia, consists of two 
heavy chains and the outer arm looks like a hook, while that of other organisms such 
as Chlamydomonas and Paramecium consists of three heavy chains and their outer 
arm looks like a pistol. As reported at the preceding meeting in Newcastle, recently 
Kazuo Inaba showed that a flagellar protein regulating sperm motility, caraxin, has 
the same distribution, namely in uniconta, as two-headed outer arm dynein has 
among all the living organisms. This group, uniconta, would be keeping some 
ancient genes and characters, because three heavy chains were caused by duplica-
tion of a certain heavy chain.

We can find the name of Gerhard van der Horst among the attendants. We loved 
the Nature of Australia including the Great Barrier Reef very much. Fortunately, we 
could see many wild platypuses as well as kangaroos or wallabies and nests of ter-
mite on the way of excursion.

The eighth meeting was held in Montreal, Canada, in 1998 after a competition 
with the Worcester Foundation in the United States where the pill was developed By 
Gregory Pincus and M.C.  Chang. Organization was made by Claude Gagnon 
(1950–2012). He was the head of urology laboratory and had spent several months 
in the author’s laboratory in Tokyo. He studied the effects of ROS on spermatozoa 
and obtained sperm motility inhibitor, semenogelin, from the seminal plasma. This 
meeting was characterized by the title of the proceedings book, “The Male Gamete, 
from Basic Science to Clinical Applications,” Cache River Press. Various topics 
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were discussed in relation to assisted reproduction. Male infertility was becoming a 
main problem.

At the beginning of the proceedings book, a tribute to Yves W.  Clermont of 
Canada was presented for his long-term contributions to studies on seminiferous 
epithelium. Thus spermatogenesis was a main theme. Interactions with egg and egg 
coat, transmembrane and intracellular signaling, HIV, etc., were among the topics. 
One session was devoted to fish spermatozoa. To this meeting, the big three pio-
neers in reproductive biology and spermatology, namely Austin, Chang, and Yana 
attended.

The ninth meeting, the first in twenty-first century and also in African continent, 
was held in Cape Town of South Africa in 2002, organized by Gerhard van der 
Horst. He has examined the semen of more than 100 species of animals including 
endangered wild animals ultrastructurally and with CASA and has thus contributed 
to human and animal reproduction. The conservation of endangered wild animals is 
an urgent problem in Africa and was one of the main themes of this meeting. Criteria 
of semen quality were discussed in relation to assisted reproduction in addition to 
other main subjects.

At the banquet, we enjoyed the meat of crocodile, ostrich, a kind of antelope, 
etc., which we could not taste in other places. Of course, these are not the species 
going extinct. The venue was not far from the table mountain. We also visited the 
Cape of Good Hope and watched whales and cape penguins.

The tenth meeting was held in Madrid, Spain, more exactly at El Escorial in the 
suburb of Madrid, in 2006, organized by Eduardo Roldan. He has contributed sperm 
biology in general, including bioenergetics and signal transduction, and is much 
interested in sperm competition in relation to sperm evolution. Relief of endangered 
wild species is also his research subject. Thus, these themes were reflected in the 
sessions of this meeting. Various manipulations of sperm cells were discussed. 
There was one report on male contraception.

The proceedings book of this meeting, “Spermatology,” Nottingham University 
Press, was also quite voluminous. For Afzelius, this became the last meeting to 
attend. Tim R. Birkhead, a debater of sperm competition, attended this meeting.

The 11th meeting was held in Okinawa, again in Japan, but with somewhat dif-
ferent atmosphere from that of the main islands of Japan, in 2010. The organizer 
was Masaaki Morisawa, who was the director of the Misaki Marine Biological 
Station and elucidated the signal transduction mechanism at motility initiation and 
in chemotaxis of spermatozoa. In this meeting, Björn Afzelius memorial sympo-
sium concerning motor proteins and sperm motility and Jean Clark Dan memorial 
symposium concerning molecular biology of the acrosome reaction were held 
together with the tributes to them. Sperm genomics, environmental impacts, male 
sterility were among the main themes. Several luncheon seminars and workshops 
were also provided.

The proceedings book, “Sperm Cell Research in the 21st Century: Historical 
Discoveries to New Horizons,” Adthree Publishing, was published, including the 
obituary of Baccio Baccetti. Among the attendants, there was Gen Hoshi, the former 
president of the International Union of Biological Sciences (IUBS), who identified 
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the factors inducing the acrosome reaction in starfish. The presentation ceremony of 
the awards for the excellent posters took place at the end of this meeting. The sunset 
viewed from the venue where once held the so-called summit was very beautiful.

The 12th meeting was held in Newcastle, again in Australia, in 2014, organized 
by R.  John Aitken. This was a joint meeting with AAAA, the Association for 
Applied Animal Andrology. He is also an eminent reproductive biologist and con-
cerned with the effects of ROS and other factors on sperm functions from a long 
time ago. The meeting started with sperm biology in domestic animals. Paternal 
impacts on development were also discussed. As a new technology CRISPR/CAS 
system was introduced. There were lunch workshops concerning CASA and DNA 
damage, etc.

The proceedings book was not published after this meeting. Masaru Okabe, who 
made excellent work in molecular biology of spermatozoa concerning fertilization, 
gave us Thaddeus Mann Memorial Lecture. The awards for excellent talks were 
presented at the banquet. We enjoyed the excursion visiting some winery in 
the suburb.

In 2018, we had the 13th meeting in Stockholm, organized by Lars Björndahl and 
his colleagues. He worked with chromatin stabilization of human sperm with zinc 
and standardization of semen analysis. The presentations at this meeting are 
described in this proceedings book. At this meeting, Hagai Levine and his group 
reported a significant (50–60%) decline in human sperm counts in Western coun-
tries for these four decades, reconfirming the report by Skakkebaek’s group in 1992. 
Based on this presentation, “Stockholm Male Reproductive Health Statement 2018” 
was compiled to call on governments, organizations, the scientific and medical 
communities, and individuals in the world.

In all the preceding meetings, we have enjoyed their friendly atmosphere. We 
have much learned and have been inspired from each other and have got new ideas 
for future researches through the mutual exchange, sometimes resulting in coopera-
tive works. The next meeting in Canada organized by David Mortimer will be no 
exception.

In future, it is needless to say that molecular biology and information biology 
together with further improvement of image analysis would elucidate the basic 
problems concerning various facets of spermatozoa from primordial germ cells to 
fertilization or the onset of development. Male infertility and decline of sperm 
counts are serious problems not only for individuals suffering from it but also for 
the survival of human being as described above and of endangered wild animals in 
future. Induction of a single gene necessary for a certain step of sperm formation 
has already been tried in a special case lacking such a gene. Although asthenozoo-
spermia could be overcome by ICSI, and even some of azoospermia by TESE, 
in vitro spermiogenesis, spermatogenesis in other animal’s body or production of 
egg and sperm from the somatic cells such as iPS cells, etc., would be further 
improved or carried out. As the rapid increase in human population is also serious 
big problem, so we should pay more attention to male contraception. It was not 
often that this theme was taken up in the ISS. In fact, the author made some experi-
ments on alpha-chlorohydrin and gossypol, once the candidates of the male pill, but 
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never talked about them in the ISS. Evolution of spermatozoa is always a fascinat-
ing problem. We need more evidences concerning sperm competition and other 
hypotheses.

Even living, in other word reproduction, in the space and the revival of once 
extinct animals like in the film “The Jurassic Park” would not merely dreams. 
Teruhiko Wakayama who first succeeded in cloned mice in Yana’s laboratory told us 
the other day that freeze-dried semen samples of mice are now going around the 
earth in the space laboratory and that the injection of sperm nuclear DNA from the 
testis of the mouse frozen under the ground with mammoth gave offsprings or 
something. Finally, the author would like to recommend to include some research-
ers of male gametes of the organisms other than animals, for instance, plants and 
seaweeds, in this symposium. Recently, we had a research group on sexual repro-
duction in animals and plants in Japan, and have found that there are common phe-
nomena and common genes among them concerning gamete recognition and fusion. 
Viva spermatozoa!

Fifty Years of the Spermatology Symposium
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Spermatology in Sweden

Ulrik Kvist

Lecture given by Ulrik Kvist on June 3rd 2018, XIIIth International Symposium on 
Spermatology, 9th to 13th May 2018, Stockholm.

Gustaf Retzius,
Åke Franzén,
Björn Afzelius,
Lennart Nicander,
Leif Plöen.

�Gustaf Retzius 1842–1919 (Fig. 1)

Gustaf Retzius was a physician, anatomist and also a member of the Swedish 
Academy 1901–1919 chair no 12, appointing the Nobel laureates in literature. He 
was Professor in Anatomy and Histology at the Karolinska institute, Stockholm, 
Sweden. His works on the sensory organs and the nervous system are particu-
larly famous.

Gustaf Retzius retired early and took up a complete new field of research—com-
parative spermatology when he was in his sixties. Retzius financed all spermatology 
research with family money and his world-wide contacts. He examined spermato-
zoa from over 400 animal species from all six continents.

He was exceedingly productive; all the large volumes seen on his right side in the 
photograph were written and illustrated by him.

Retzius worked at his home in Stockholm or at the Kristineberg Marine Research 
and Innovation Center in Fiskebäckskil on the Swedish Westcoast (Fig. 2) where 
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Fig. 1  Gustaf Retzius 
1842–1919. Portrait 
1907-11-21 (in Thomas 
Lindblad Collection), 
Photo 2021 by Anna Lantz, 
Hagstromer Library 
Karolinska Institutet, 
Stockholm, Sweden

Fig. 2  Kristineberg Center for Marine Research & Innovation. Fiskebäckskil, Sweden. Dronefoto 
by Eduardo Infantes. https://kristinebergcenter.com

U. Kvist
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also two later Swedish Spermatologists, Åke Franzén and Björn A. Afzelius, spent 
summers as teacher and researcher.

Retzius instrument was the light microscopy. Initially he used the Verrick micro-
scope (Fig. 3) and later a Zeiss microscope. He preferred to use sun rays and was 
thus dependent of favourable weather for drawing the spermatozoa he investigated.

�Retzius and Technical Excellence

His investigations were at the top of what could and can be achieved by light 
microscopy.

Wherever possible he took his material from freshly killed animals, fixed their 
spermatozoa with osmium tetroxide or Zenker’s fixative and performed the exami-
nation with a good Zeiss microscope provided with apochromatic lenses with good 
resolution and numerical apertures of 1.3 or 1.4.

Retzius stated in 1904: “In order to understand the fertilization process it is nec-
essary to undertake a detailed investigation of the two parties at fertilization—the 
spermatozoon and the oocyte” (Retzius 1904–1921, cited in Björn 1995). Retzius 

Fig. 3  Retzius first 
Microscope by C. Verick 
eleve special de 
E. Hartnack, Rue de la 
Parcheminerie 2, Paris”, 
Photo 2021 by Anna Lantz, 
Hagstromer Library 
Karolinska Institutet, 
Stockholm, Sweden
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microscope and the original collection of Biologische Untersuchungen can be stud-
ied at the Hagströmer Library at the Karolinska Institute, Stockholm, Sweden (hag-
stromerlibrary@ki.se) (Figs. 4–6).

Like Carl von Linnaeus/1707–1778, another Swedish natural scientist Retzius 
made systematic comparisons. In contrast to Linnaeus, who believed spermatozoa 
to be parasites infecting drinking water Retzius realized their importance and 
opened up a new field of Comparative Spermatology. His systematic work of sperm 
morphology had mostly phylogenetic implications and is still a unique source for 
future researcher. Retzius also claimed it to be necessary to study spermiogenesis in 
order to be able to interpret the homologies.

Fig. 4  (a) Pipistrelle Bat Vol XIII Table XXIX; (b) Passerine Bird Vol XIV: Table XXXVII; (c) 
Marine Crustacean Vol XIV: Table XII; Spermatozoa drawn by Gustaf Retzius. Photo and compi-
lation from Biologische Untersuchungen, Neue Folge, Volumes XI–XIX. Photo 2021 Anna Lantz. 
For further descriptions see Björn A. Afzelius. Gustaf Retzius and Spermatology Int. J. Dev. Biol. 
39: 675–685, 1955 and original paper in Biologische Untersuchungen, Neue Folge, hagstromerli-
brary@ki.se
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