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Japan has the problem of aging and
the intervention is urgently required
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Drugs for immortality and longevity

Mitochondria

Overcome death Cinnabar Tachibana Vit, C Caloric Rapamycin Metformin
(HgS) orange Restriction

Microbiota

Bulgarian bacillus Lactobacillus

Caloric restriction
Rapamycin
Metformin

NMN

Yogurt




The goal of this study is establishing the sensing system drug, functional foods, exercise,
and sleep for ageing that can restore the mitochondrial dysfunction, preventing aging,

hearing loss, muscle weakness, organ failure, carcinogenic to achieve healthy society
until 100 years old.
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Mitochondrial diseases in a narrow and broad sense

« ATP depletion
« Cell death by oxidative stress

Mitochondrial diseases
(narrow sense)

Mitochondrial diseases
(broad sense)

Urgent needed
but no effective remedy
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Issues on Mitochondrial diseases

Complexity Diagnosis Remedy

ROS m . ®
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Mito cocktail
L-Carnitine CoQ10 Vit.B2 a-Lipoic acid

Mitochondrial genome  Doctor: Family
Nuclear genome [Mito ? | No cure]
Oxidative stress (ROS) [Dr. can‘t figure out the cause | 'We mange |
Glycolysis [wastebasket diagnosis” |

Lipoid metabolism Muscle biopsy is the only way ]

Dynamics

In Japan, AMED supports to develop drugs for Mitochondrial diseases



Gut microbiota and longevity

It is worth enquiring if there be any relation between longevity and locality.
In Servia, Bulgaria and Roumania there were more than 5,000
centenarians (5,545) living in 1896.
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Coincidence of presence of mitochondrial abnormality and gut microbiota
Case or Effect?

[mut. mtDNA} [Circulating mtDNAJ [ Mcirobiota J [
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Interactive relation?

Gut microbiota Mitochondria




Mitochondria-gut microbiota relation (not in Human)

Mottis A.
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In Human?
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Microbiota-producing metabolites regulate mitochondrial function

Human gut Epo conc. Indole acetic acid (IAA)
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Diagnosis form patient’s fibroblasts

<ATP> <Mitochondrial ROS>
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Improving mitochondrial dynamics

Pt. mitochondria With MA-5

Matsuhashi T. et al. EBioMedicine, 2017



Improving exercise capacity

Disease mouse Disease+ MA-5

Unpublished 15



Binding with mitofilin facilitates dimerization of ATPase
and increase ATP production
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Mitofilin is preserved from bacteria to human mitochondria
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-~ Mitochondria-gut microbiota relation (Human)
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Clarifying Mitochondria-gut microbiota relation
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Non-invasive mitochondrial sensors
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Target for drug discovery
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International collaborations

Laurie Comstock
Harvard University

Paul Anderson
Harvard University
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Way to the Mitochondrial Medicine

company Device
Drug company
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Intervening aging symptoms by modulating mitochondria
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Mito? Go to Japan!

Narrow sense Mito

From abroad
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To live too long is nuisance ! ?

OLD AGE .
PART 1 LIANG WTH AGED MOTHER LlFE MagaZIne
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-Increasing population with consumption and
environmental deterioration

July 13, 1959 -lose job of young worker

-Social security system collapses

B

/ Change in Medicare o
And Medicaid spending Change in income support
elayed aging _

delayed aging

THE EDITORS OF m PRESENT A NEW SERIES | s : "l
OLD AGE: PERSONAL CRISIS, U.S. PROBLEM ' i - delayed cancer ! _
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Qs T

R o
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‘ Goldman D. Cold Spring Harb
Perspect Med 6:a025072, 2015

The Economic Promise of Delayed Aging

4 1959
Public domain as Title 17 of the United States Code

The potential economic benefits of delayed aging are enormous.
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