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Research Front Line
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Discovered effect of lowering the
total cholesterol level inthe blood

Shed light on an unknown function

® Faculty of Chemlstry, Materials and Bioengineering
— Associate Professor Ryom Hosomi
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EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid), which are
contained in fish oil, are known to be effective in preventing cardiovascular
diseases such as hypertension, myocardial infarction and stroke. They have
attracted a lot of attention as components necessary for health maintenance.
However, Associate Professor Ryota Hosomi and his colleagues in the
Faculty of Chemistry, Materials and Bioengineering have been focusing
on components other than EPA and DHA, and have found that the total
cholesterol level in the blood is actually lowered by proteins.
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Health functions of fishery products revealed
through animal experiments

—— What do you specialize in?

| specialize in food chemistry. In particular, we are endeavoring
to clarify what kind of health functions appear when fishery products
are taken. We are doing this by performing animal experiments
with mice and rats. Among fishery products, EPA and DHA are well
known, but we are focusing on elucidating health functions of protein
components other than EPA and DHA. Only a few research groups in
Japan are studying in the field of fish protein.

—— Tell us about your research on fish protein.

During my senior year at Kansai University, | joined the laboratory
of Kenji Fukunaga (currently a professor in the Faculty of Chemistry,
Materials and Bioengineering). In those times, it was thought that the
various health functions of fish resulted from EPA and DHA. However,
some reports had showed that the total cholesterol level in the blood
sometimes decreased and sometimes did not decrease when only
fish oil containing EPA and DHA was taken.

As a result, Professor Fukunaga gave us this topic as a
research theme. The first thing we did was investigate how the total
cholesterol level in the blood changed when fish protein was taken.
The results showed that fish oil alone did not decrease the level very
much. Rather, it was the fish protein that decreased it.

We also examined the effect of beef, pork and chicken protein,
but only the group that took fish protein showed a decrease in their
total cholesterol level.

Intake from fish itself as food, rather than in supplement form
—— How did you feel when you discovered that the effect resulted
from fish protein, not EPA or DHA?

| thought the results were just as we had hypothesized. Since
there were already reports showing that EPA and DHA had no effect
on lowering the total cholesterol level, we predicted that protein, as
the other main component, would have that function.

EPA and DHA have become so popular that they are widely
commercialized as supplements. It has been commonly thought that
all the health functions of fish could be explained by EPA and DHA
alone. However, we are able to clarify that some of the functions
cannot be explained only by EPA and DHA.

The market for supplements has grown, but | don’t think this
means that we can eat whatever we like as long as we take healthy
components from supplements. The Japanese diet has been
attracting worldwide attention for its effects on health and longevity,
but the amount of fish consumed has been decreasing year by year.
Basically, eating fish as food is good for health. | am glad that we
could prove that EPA and DHA alone are not enough.

Start of study on the intestinal microbiota

— After completing graduate school, you worked as an assistant
professor at another university for 3 years and then returned to Kansai
University in 2014. What was your research theme at that time?

We focused on intestinal microbiota. There are numerous
bacteria in the intestine. We decided to investigate how the
composition of bacteria in the intestine changes when fish protein is
taken.

Actually, | started this research while | was still a student. At
that time, we were starting to learn that one of the reasons why the
total cholesterol level in the blood falls when fish protein is taken is
because of the inhibition of cholesterol absorption in the intestine.
We considered that the decomposed products from digested fish
protein may affect intestinal bacteria, resulting in various effects on
the body. However, at the time, there was no equipment available to
analyze intestinal bacteria.
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@Y VINUEDERIC XD EBEY D ADRAEIEDIE FFRHR - Preventive effect of dietary fish protein on cognitive
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Methods for assessing cognitive function (Y-maze)
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dysfunction in senescence-accelerated mouse P10

Immunohistochemical analysis of hippocampal region
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Subsequently, metagenomic analysis using next-generation
sequencers to study intestinal microbiota became widely available.
This enabled us to start our research. Some reports had shown
that changes in the intestinal microbiota influence the blood glucose
level. As a result, we hypothesized that fish protein may change the
intestinal microbiota and suppress increases in the blood glucose
level.

The results of our research supported our hypothesis. Eating
fish protein changed the intestinal bacteria that are known to be
associated with blood glucose levels. The change was more than we
had expected. We found that the change probably contributed to the
control of the blood glucose level in the blood.

— What is the difference between fish meat and other meats like beef?

We compared changes in the intestinal microbiota with that of
casein, a protein from milk, but we have not yet started studying the
difference between fish meat and other meats. We hope to expand
our research in the future.

Fish protein is thought to be different from casein protein in regard
to ease of digestion and absorption. Proteins are digested into small
compounds in the stomach and the small intestine and absorbed
into the body, but the rest of the proteins that are not absorbed reach
the large intestine and become nutrients for bacteria. Casein is very
digestible. Fish protein is also digestible but a little inferior to casein
in this regard. We believe that this difference in digestibility causes a
difference in changes in the intestinal microbiota. This, in turn, may
affect health functions.

Effect on prevention of cognitive dysfunction
—— Tell us about your other research topics.

Since we discovered a paper that shows that intaking fish
can improve cognitive functions, we started investigating how fish
protein improves brain functions as well. The paper also suggested
that EPA and DHA worked on cognitive functions. In particular, the
paper concluded that DHA might be responsible for the effect, since
it is reported to be especially beneficial for the brain. However, we
considered the possibility that fish protein might work on cognitive
functions in the same way it does in regard to the total cholesterol level
in blood.

We used senescence-accelerated mice, which have a short
lifespan, to test whether fish protein can prevent cognitive dysfunction
due to aging. The results of our study were good. We placed the mice
in a Y-maze and allowed them to explore the maze back and forth
repeatedly. We then investigated how often they choose a different
path than their previously chosen arm when they came to a junction.
The results of this study showed that the group who took fish protein
remembered the arms that they had taken. This ability, called spatial
working memory, decreases with age, but fish protein was able to
suppress the decrease. While many reports have shown that DHA
helps maintain brain functions, the results of this research suggest that
fish protein may also work.

Never miss even a minor change

—— What is something that you keep in your mind while doing your
research?

| try not to miss even minor changes and focus on studying areas
that are not often investigated by other researchers even though they
are still considered important topics. When researchers flock to a
specific field of research, research in other considered to be minor
but important areas is often delayed. Although the fields are different,
this would be comparable to the importance of developing drugs

for rare disease and not only for common diseases such as cancer.
Research on the health functions of fish protein is minor, but | believe
it is important to gather knowledge in the field. We continue to make
steady progress on accumulating research results in this field.
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The Y maze test uses the tendency of mice to prefer to enter new arms rather
than returning to previously visited arms.
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The brain is functioning by the action of neuron. Axon particularly performs an
important role in the transmission of information.
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Compared with the casein group, axonal structure is maintained in the fish protein
and fish oil groups.
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