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Research Front Line

WA RAR

SNEEEICHFDIIEIRZE «Psychological research in reproductive medicine
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A multifaceted analysis of
women's psychology after the
termination of fertility treatment

Life perspectives of women who have completed
treatment without having had children

@DEZMHER HI & Bk
e Graduate School of Psychology —— Professor Kaoru Kagpzw;z
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HOE/NEHRS THECES M SRZRMR UTckit] [CTZ0EN
SEOHEMZERU. #HE - ARICIDBEATND,

Due to an increase in childbearing age, fertility treatment has become
common in Japan. However, not all cases result in pregnancy and child-
birth, and the psychological burden on those involved can be significant.
Although research on the psychology of fertility treatment has been in-
creasing in recent years, Professor Kaoru Kagawa of the Graduate School
of Psychology feels the need for psychological support for "women who
have given up fertility treatment without giving birth," and has been con-
ducting surveys and research on this topic.
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The toy figures on the shelves are used in a form of psychotherapy called
Sandplay Therapy.
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Many messages from graduates who completed graduate studies

Understanding the psychological burden of fertility treatment

—— What is your area of expertise?

| specialize in clinical psychology, particularly in regard to the
mental health of women and university students. Among other topics,
| am studying the psychological health of women who are struggling
with reproduction and infertility, and the psychological burden caused
by assisted reproductive medical treatments, including in-vitro fertiliza-
tion, that is to say, so-called fertility treatments. Reproductive psychol-
ogy is an area in which there is still little prior research. As a Kinder
Counselor, | am also involved in providing support for childcare in
kindergartens.

—— What made you decide to focus on fertility treatment?

Against a background of late marriages and late childbearing,
approximately one in 14 children in Japan is born with the help of as-
sisted reproductive technology. However, fertility treatment is not only
a huge physical and mental burden on women but is also financially
costly and time-consuming.

In fact, there were many people around me who were having
difficulties with fertility treatment, in addition to those | encountered
through clinical counseling. Therefore, | looked into the situation and
found that there are still few psychologists working in this area, and
not enough research has been done to date. However, | felt that this
was an area where improvements in psychological care were needed.

Patients undergoing fertility treatment may be able to receive psy-
chological support by consulting with the clinic's medical staff and
counselors, but those who have given up on treatment are no longer
able to attend the clinic or connect with child-rearing support groups
and other similar services. In some cases, they have to leave their
jobs due to difficulties in balancing their treatment and work, and
many are unable to return to their pre-treatment lives.

Being faced not only with the fact that they could not have chil-
dren, but also that they have lost their jobs, money, time, and many
other things, and are now "living a life different from the one they had
envisioned," many feel a strong need for psychological support in the
process of finding new ways of living. | believe that building an under-
standing of how these people feel about their lives with regard to this
process can be used to support them both during and after treatment.

Support during treatment affects outlook on life

—— How is the research progressing?

When women who had experienced fertility treatment were sur-
veyed about how they viewed life without children, four factors were
found. These factors are: 1) rejection and grieving for a life without
children, 2) willingness to contribute to others and society, 3) confi-
dence in one's own life, and 4) acceptance of life as it is. The results
of the analysis showed that the presence or absence of support from
parents, friends, and especially spouses was a major influence on
these factors. Furthermore, the participants tended to view life posi-
tively if they had support during treatment, and pessimistically if they
did not.

—— Are there other factors that influence this?

The same is true when a decision is made to terminate treat-
ment. Infertility treatment can result in either childbirth or the woman’s
decision to give up on having a child. Depending on whether a pa-
tient has accepted the termination of this treatment or whether she
still has regrets will strongly alter her attitude toward life afterward.
Negative feelings increase due to the high cost of treatment. This is
especially true when financial factors have led to the abandonment of
treatment. However, since general infertility treatment such as artificial
insemination and assisted reproductive technologies such as in vitro
fertilization and intracytoplasmic sperm injection will be covered by
insurance from April 2022, we are watching for any changes that this
may cause in the future.
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(Higt: BA4E0ESS  Source : Japan Society for Reproductive Psychology)
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Service & Counseling Center is located.

DF v T —RIEH RN & ARC, 304ELL LS BT ARZEIC
WET, REDDHIEBI SRR L TEZRFETTOT, &
V) F 27 ARFEHIRZHEDOTRRAFAREM S AT L 72N
RIZE>TOET,

% 72, WIERHIR O DEIRIR &~ & — 13, Bz
V) U TEERT, F v VSAD ML L7ZIBNC B B Z L
BCTA, ZOBBITORE GRS Lk d ) A, FE-
B MRS B I IRE DB > T E ¢, DFS CEIR B
D, DEIRAET b L FOAHIEDT N TR,

FREINTETHEINERD

Professor Kagawa playing
golf with her dog

Research has shown that various other events that occur dur-
ing treatment can affect the psychological condition of the person
concerned as much as 10 years after the conclusion of treatment.
In the future, | would like to incorporate other measures to gain use-
ful knowledge for those who are undergoing treatment and for those
who still suffer psychologically after treatment has ended.

The goal is "to conduct research that is useful to others."

—— Your paper received Best Paper Award at an academic conference.

The paper "How Women Who Have Undergone Infertility Treat-
ment Perceive Lives Without Children," which summarized the results
of this research, received the Best Paper Award from the Japan So-
ciety for Reproductive Psychology. The acknowledgment of the need
for this theme at this conference motivated me to undertake further
developmental research.

Since the field | work in "deals with the human mind," | am always
conscious that my research should be of use to others. As a research-
er, | feel great joy and satisfaction if even one person says, "your work
helped me." In the future, | would like to continue my research so that
these psychological support techniques can be used to help realize a
society in which women, with or without children, can live their lives to
the fullest in all aspects, including in relation to female reproduction.

A graduate school that has accumulated psychologist
training skills

—— Please tell us about your graduate school of psychology.

There are two majors available to take: Psychology and Clinical
Psychology. The Clinical Psychology major offers courses that qualify
students to take the Certified Psychologist examination. We provide
professional education in both research and practice so that we can
provide psychological assessment, psychological interviewing, and
other forms of support to those with mental health concerns. The
university has produced many licensed psychologists and other psy-
chology professionals, and many of its graduates are active in the
psychology industry, particularly in the Kansai and Osaka areas.

—— What is your message to students and young people?

| myself am a graduate of Kansai University's Faculty of Letters.
After graduating | went on to graduate school, worked as a counselor
in the Student Counseling Room, and then as a part-time lecturer.
This means that | have been at Kansai University for more than 30
years. As a university that has long been dedicated to the training of
psychologists, our curriculum and practical training are enriched by
the accumulated ingenuity and skills of our faculty.

In addition, the Psychological Service & Counseling Center, at-
tached to the graduate school, is a counseling facility that is open
to the community and independent of the campus. It is hard to find
university facilities on a scale equivalent to this. This provides a
great environment in which students can study. | would love to learn
together with others who are interested in psychology and aspire to
become psychologists.
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* Artificial Photosynthesis with Peptide Origami
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Creation of energy notrelyingon
petroleum but with artificial proteins

Development of technology for producing carbon
monoxide from carbon dioxide

@t2ERTEE A A E%
e Faculty of Chemistry, Materials and Bioengineering
—— Professor Hitoshi Ishida
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Plants use solar energy to synthesize organic matters from carbon diox-
ide and water. It is a reaction called photosynthesis. Although various things
necessary for daily life, such as food and petroleum, are derived from pho-
tosynthesis, humans have not yet developed technologies for artificially per-
forming photosynthesis. Professor Hitoshi Ishida of the Faculty of Chemistry,
Materials and Bioengineering who is trying to realize artificial photosynthe-
sis, says, "We want to create new energy that does not rely on petroleum.”

ALHEROERH
A schematic drawing for an artificial photosynthetic system
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Challenging artificial photosynthesis

—— Please tell us about your research theme.

My specialty is in photochemistry, coordination chemistry (chem-
istry of metal complexes), and biofunctional chemistry. At present, |
am conducting research aiming at the realization of artificial photo-
synthesis.

Plants use sunlight to synthesize organic matter such as cel-
lulose and starch from carbon dioxide to create their bodies. The
organic matter produced by photosynthesis has been deposited in
the ground for a long time and has become the petroleum and coal
we use now. Because of the limitations of petroleum and coal, many
people began to consider whether carbon dioxide could be convert-
ed into petroleum.

In natural photosynthesis, electrons are taken from water mol-
ecules using solar energy, and then the electrons and energy are
used to convert carbon dioxide into sugars. But it is challenging to
reproduce photosynthesis at one bound, so our laboratory started re-
searching to convert carbon dioxide into carbon monoxide or formic
acid. Carbon monoxide and formic acid can be used as raw materi-
als for petroleum. Technology to produce petroleum from carbon
monoxide has accumulated since the oil shock.

—— Do you mean you’re trying to imitate plant photosynthesis?

Not exactly. It is difficult for humans to imitate the procedures that
living organisms do. Thus, we have developed catalysts not used in
natural organisms to enter electrons into carbon dioxide.

Photosynthesis is a function of enzymes. Many kinds of enzymes
work in the body of an organism and perform various functions. En-
zymes are a class of proteins, some of which are metalloenzymes
linked to metal ions, and their active centers are called metal com-
plexes. We wondered whether we could create catalysts with new
functions by combining metal complexes made with artificial proteins.

Focus on peptides of short proteins

—— What is an artificial protein?

Proteins are three-dimensionally folded substances in which ami-
no acids bind to each other based on genetic information. Organisms
mainly use about 20 kinds of amino acids, and their sequence de-
termines how proteins fold and function. However, when proteins are
synthesized by artificially binding amino acids, they often do not fold
as they do in cells. If we can predict folding structures and functions
and design proteins as we please, the common sense of chemistry
will change significantly.

However, it is still challenging to design proteins. We hypothe-
sized that the folding structure could be predicted if we utilize types of
amino acids not found in nature (non-natural amino acids) and metal
jons. At that time, we decided to use a simple "peptide" with a small
number of amino acids rather than a protein with a long sequence of
amino acids. When the number of amino acids is less than 100, it is
called a "peptide," but the skeleton is the same structure as a protein.

Incorporating some non-natural amino acids that bind to metal
ions within the peptides allowed the control of the peptides folding
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because of the strong binding of each non-natural amino acid to
metal ions. It is a method that forcibly folds unnatural amino acids at
the starting point.

We aim to realize artificial photosynthesis by combining peptides
and metal ions into metal complexes.

—— What are the advantages of metal complexes?

Proteins and peptides alone can produce a variety of functions,
but metal complexes make the combination almost infinite, greatly ex-
panding the possibilities of the obtained functions. It is a tremendous
advantage that such refined molecular design has become possible.

—— The developed metal complex is called "Peptide Origami."

We named "artificial metalloprotein" and submitted a paper
because we were able to control the peptide folding. Then, at the
time of publication, the subtitle of the abstract changed to "Peptide
Origami." | was puzzled initially, but | kept using it because | thought
it was a good name. Since Kansai University has specialists in DNA
Origami, we are trying to start joint research on "Molecular Origami"
that integrates Peptide Origami and DNA Origami.

Study of the reactions that produce electrons also

—— How is the research progress on artificial photosynthesis?

The development of catalysts capable of producing carbon mon-
oxide and formic acid from carbon dioxide has been quite successful.
However, artificial photosynthesis is challenging to achieve only by a
research group in one field. It is believed that it can be achieved by
researchers from multiple fields sharing wisdom and technology. Like
us, there are many researchers on the reaction of electrons to carbon
dioxide. In addition, many researchers are involved in the reaction
that takes electrons out of the water using light energy. However, few
examples have combined these two different fields of study.

For this reason, we started researching metal complexes emitting
electrons using light. In our research on the reaction of entering elec-
trons into carbon dioxide, we use “sacrificial reagents,” the source
of electrons. Sacrificial reagents are substances with high energy. It
would be meaningless if fossil fuels such as coal were used to pro-
duce this, and carbon dioxide was generated. Like plants, | would like
to extract electrons from water, convert carbon dioxide into resources
by the electrons, and develop it as artificial photosynthesis.

—— Considering the mechanism of photosynthesis, | feel the splendor
of living things.

That's right. It's great, but unfortunately, plants do not carry out
photosynthesis for humans. | feel that there are still high hurdles to
being useful for people. For example, photosynthesis in plants pro-
duces a large amount of cellulose. Cellulose is made from glucose,
essential for animals, but humans fail to take out glucose from cel-
lulose efficiently. It is termites that can do that. Termites ingest plants
and can convert them into energy with enzymes in the body. | hope
we can create an artificial enzyme as this termite has.

Interested in areas that no one has studied

—— Where is the fun of research to you?

We try to realize artificial photosynthesis with metal complexes
that combine peptides and metals. However, we do not know any
other group conducting similar research. If it succeeds, it will be a
world first. So it's worthwhile.

At the same time, there is anxiety that we do not know whether
the research is heading in the right direction. In the past, we were
bashed for saying, "Artificial photosynthesis will never work." How-
ever, we continue our research by believing that "plants can do it,
so we should be able to do it artificially." The greater the anxiety, the
greater the joy we feel when we discover that our research is going in
the right direction.
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