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The 421st International Symposium on Therapy

The 421st International Symposium on Therapy was
held at the Gakushi Kaikan in Tokyo on September
17. 2015. Dr. T. Kondo Director of the International
Medical Society of Japan (IMSJ), presided over the

meeting.

From The Topics Psychiatry Area
Introductory Message from the Chair

T. Kondo, MD, PhD
Director, IMSJ

| am Taro Kondo serving as a director for the
foundation from February 2015. | am honored to
work for such excellent foundation.

As a person in charge of the planning for
International Symposium on Therapy this time, |

consulted with my two friends or Dr. Futoshi Shintani
and Mr. Hiwaon Yoon who love mathematics since
the high school years. Dr. Shintani and Mr Yoon will
appear in the lecture Il and the lecture impression
respectively today. Today’s theme will be “A talk
through mathematics”.

Introduced by Dr. Shintani due to practicing the
same field, Dr. Hiroshi Fujiita in a psychiatric field
will appear in the Lecture |. He studied abroad at
University of Nice, France and becomes an expert on
the psychoanalysis of Jacques Lacan and also holds
much experience of medical practices in remote rural
areas/islands for 10 years such as Ogasawara islands
of Tokyo prefecture. He conducts psychoanalysis with
use of quantum mechanics and holography.
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Lecture 1

Several aesthetic surgical treatments
for some mental disorders.

Hiroshi Fujita MD, PhD
(The Euroclinique Medical Corporation,
Chairman)

No English Abstract

Lecture Il

The Futile Cycling up-Regulation
Hypothesis of Bipolar Disorder

Futoshi Shintani MD, PhD
(Nakayama Hospital)

Bipolar disorder (BP) is a calamitous psychiatric
illness. It repeats episodes of mania, which is
characterized by pressured speech; an elevated mood
or euphoria; a lack of need for sleep; enhanced
sexual desire; racing thoughts; and sometimes
psychosis including hallucinations and delusions;
and of depression, which is delineated by psychiatric
symptoms including reduced appetite; insomnia; easy
fatigue; poor concentration; a decreased interest
in sexual activity and in things that once ware
pleasurable; a feeling of worthlessness or guilt, and
suicidal ideation. 60 million people are estimated to
be suffering from BP throughout the world, and more
than 6% of them commit suicide during 20 years
from the onset. Although the anti-manic and anti-
depressive efficacy of lithium has been established
in the treatment of BP, why lithium is effective for
the illness has not been elucidated. Lithium is known
to inhibit fructose-1,6-bisphosphatase (FBPase)
at a relevant therapeutic concentration. FBPase is
an enzyme to catalyze the dephosphorylation of
fructose-1,6-bisphosphate (F16P2) to form fructose-

6-phosphate (F6P), and it facilitates gluconeogenesis
by circumventing the irreversible phosphorylation
of F6P catalyzed by phosphofructokinase-1 with an
expense of ATP. Simultaneous activation of both
phosphofructokinase-1 and FBPase can cause a risk
of energy loss due to a futile cycle between F6P
and F16P2. Although cells equip extremely complex
protective mechanisms in order to prevent the futile
cycle, full blown built-in defence systems are not
always set up in them. Lithium could attenuate the
futile cycling by inhibiting the FBPase activity and
could thereby contribute to prevention of wasted
expenditure of ATP. Therefore, the efficacy of lithium
might result from the cessation of the up-regulated
futile cycling in BP, which is putatively attributed to the
abnormally-increased activity of FBPase. In 2013, on
the basis of these ideas, | proposed a hypothesis that
some sort of impairment renders FBPase insensitive
to the intrinsic inhibition by intracellular AMP and
Ca2+ in the brain neurons of individuals with BP(1).
Recent reports have revealed that dendritic spines
of pyramidal neurons, whose structural remodelling
has been regarded as a cellular basis of myriad brain
functions including motivation, learning and memory,
are reduced in the dorsolateral prefrontal cortices
from individuals with BP. Using ‘a neuronal futile-cycle
model’ based on the computational simulation that
combines the kinetics of the glycolytic intermediates
including ATP/ADP/AMP and the dynamics of the
intracellular Na+, K+, and Ca2+ as well as the
membrane voltage, | tried to investigate the effects
of the futile cycling between F6P and F16P2 on the
changes in dendritic spine morphology and density.
The model resulted in a prediction that energy waste
due to the aberrantly-quick turnover rate between F6P
and F16P2; i.e., ATP loss caused by the elevated futile
cycling rate, leads to deconditioning of the energy
bistability in the brain neurons and causes abnormal
synaptic plasticity following the dendritic spines loss.

Interestingly, the results indicated that low frequency
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synaptic stimuli gave rise to an increasing tendency of
the formation of new spines, whereas high frequency
stimuli caused spine shrinkage and pruning due to
excessive Ca2+. As the futile cycling rate increased
from 0 to 10%, these structural changes were more
prominent; therefore, the more formation of new
spines at low frequency stimuli and the more collapse
of the existing ones at high frequency stimuli were
shown. Considering that the growing of the dendritic
spines contribute to the facilitative effects of synaptic
transmission as well as a rise in the possible networks
between neurons, increases in neurons with a higher
density of spines might be related with the manic
state of BP. Contrariwise, the increment of neurons
with a fewer spines might be associated with the
lowering of the brain functions such as motivation,
learning and memory, which might represent
the depressive state of the bipolar patients. The
hypothesis well explains a mechanism responsible
for switching between the manic and depressive
states of BP by using two parameters; i.e., the futile
cycling rate and the frequency of synaptic stimulation.
Lithium is predicted to be effective for both the manic
and depressive symptoms of BP by reducing the futile
cycling via inhibition of FBPase. | am expecting the
hypothesis to be proved by experiments with novel
and audacious strategies in near future.

(1) Futoshi Shintani. The futile cycling hypothesis
of bipolar disorder on the basis of computational
analysis of inhibitory effects lithium on fructose-
1,6-bisphosphatase. CINP Thematic Meeting on
Pharmacogenomics and Personalised Medicine in
Psychiatry: Jerusalem, Israel, April 22, 2013.

Discourse

Infroduction of the speaker of
discourse

T Kondo, MD, PhD
Director, IMSJ

We asked Mr. Hiwaon Yoon as the president of
CMD Laboratory Inc. for providing us a lecture today.
Mr.Yoon found CMD Laboratory Inc. in 2007 after
completing his doctor's course at the department
of science and technology, Keio University where he
also received his undergraduate degree previously
and worked at the securities company. In 2012,
CMD Laboratory Inc. received attention from media
and investors when the company successfully
accomplished the collaborative development with
Tokyo Stock Exchange for a free web service called
“Market Impact View for Tokyo Stock Exchange”
which provides numerical values by visualizing high-
speed/large capacity data. Mr. Yoon will be lecturing
us the important fields such as finance and medical
care from a viewpoint of IT and physics, not from

business management aspects.

IT and Physics may push up the
Finance field and Medical field”

YOON Hiwaon, PhD
CMD Laboratory Inc., President

Introduction

IT stands for “Information Technology” and
originally means “Internet” and “Communication”
in relation to technology, but it is now used for
computer technology as a generic term in recent
years. Such IT starts changing the world including
a human behavioral pattern. We will be discussing
emerging-nature in change at present with the
consideration of keywords such as “Physics”,
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“Economics/Finance”, and “medical care”.

IT and Physics

Physics is an academic discipline for “Learning a
physical principle” exactly as stated, and it mainly
focuses on searching for “Physical structure” and
“Physical movement”. People have been observing
a movement since early times and attempted to
estimate such movement. From the 17th to 18th
century when Galileo and Newton were actively
playing an important role, “Physical movement”
was summarized systematically as an equation of
motion and then a technical revolution which has
been supporting the modern scientific civilization
was eventually emerged. Newton has formulated
an equation of motion with a concept called
differential calculus, but various physical laws later
were described as a differential equation. In fact, it
is not too much to say that all physical laws could be
written by differential equation.

For predicting “Physical movement” with use of
such differential equation, it is necessary to conduct
integral calculus as an inverse operation. However,
when paying attention to a practical perspective,
integral calculus may not be often conducted in
the real world and face a difficulty instead. A new
technology which can deal with such difficulty is
a computer simulation. In a computer simulation,
even if an equation can not find a solution due
to an inverse operation (or integral calculus here),
it is an attempt to make an contribution to a
predictive technology in future by conducting such
calculation, and the technology currently becomes an
indispensable basis in manufacturing. Furthermore,
a computer simulation generated a new research
field called “Chaos” and also created an opportunity
for the development of complex science system.
The nature of complex science system is not a local
behavior expressing as differential calculus, but it

would an attempt to obediently comprehend an
integral calculus-like behavior in total image while
various factors could be compositely intertwined
and accumulated. Thus, a computer has opened up
a new world in physics by using a technology called
calculation.

*A proof of four color problem in mathematics is

a case example where a computer has opened a

new mathematical world.

Finance and medical care are a practical
learning for people

Finance is to accommodate someone with money
and a study as one of the fields in economics.
Economics is often categorized as a macro/micro-
perspective, and it is broadly accepted that the system
is originated from Adam Smith. It is said that the
world-view of Newton was widely diffused during
the period of Adam Smith, and historians pointed
out that Adam Smith himself was strongly influenced
by Newton at the time. A number of economists
after Adam Smith have struggled to comprehend
a distribution/flow of wealth as a mathematical
rule (mechanical world-view). In such trend, the
framework of monetary research was structured
when the field of macro-economics, micro-economics,
and game theory was born. It even attempts
to comprehend economy through the principle
of a thing recently while a research field called
econophysics was created. When such various fields
of expertise and schools are expanded, finance which
mainly aims for practical work activities certainly
needs to maintain a cooperation in various fields.
Thus, a cooperation with macro/micro-perspective is
indispensable in actual practice.

Similarly a cooperation between two fields (clinical
medical care and basic medical care) will also be
indispensable in medical care as well. It is needless to

say that medical care is an occupation requiring highly
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technical knowledge, but only the knowledge of
clinical medical care may not be sufficient for actual
practice in recent years. For such background, a mass
of information called Internet becomes a cause to
release vast amounts of information randomly to
the public and eventually creates an environment to

confuse people.

Information society created by IT provides a
completely similar structure as requiring finance and
medical care to select information, but not to collect

information.

A change that is likely to happen now

When we comprehend similarities between finance
and medical care from an academic point of view,
there could be a clue as an aspect of future research.
As described previously, a style to strengthen expertise
for finance and medical care through subdivision was
an ordinary procedure to proceed the study. However,
while a perspective that comprehends economy
and human body as “Each part is a non-equilibrium
system with interaction” becomes dominant, it is
becoming more difficult to comprehend phenomena
and events by a reductionism approach which seeks
for the source from a factor. A way to deal with such
difficulty is IT and the actual case is an IT utilization

method as a simulation in physics.



