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Miigata University of Pharmacy and Medical and Life Sciences

Innovative technologies in healthcare
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Dr Seiya Sato - Visiting Professor



No slide | am deeply grateful to Prof. Kalaji and Warsaw University of Life Sciences (SGGW)
for the opportunity to present my research at such an international event as the
Osaka Expo. | am also deeply grateful to the Polish government for their
consideration. This event was an opportunity to conclude an agreement on
international exchange between SGGW and Niigata University of Pharmacy and Life
Sciences (NUPALS). We are very happy to conclude an agreement on international
exchange with the Warsaw University of Life Sciences SGGW and Niigata University
of Pharmacy and Life Sciences NUPALS. Thanks to Prof. Kalaji, we feel it is of great
significance that the exchange between the two universities will continue for a long
time in the future and that we will be able to send promising students to the
University.
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Career

1966 : Graduated from Niigata University Faculty of Agriculture, Faculty of Agricultural Chemistry; Entered DENKA Seiken
1983 : Doctoral course at Toyama Medical and Pharmaceutical University Graduate School Doctor of Medicine
1990 : Visiting professor at Niigata University (5 years)

1991 : Director, Denka Seiken (4 years)

1995 : Managing Director, Denka Seiken (8 years)Director of the Vaccine Associationof Japan

2004 : Representative Director, NBRP, Niigata Bioresearch Park Ltd. (for 5 years)

2005 : Director, Health Business Association (for 10 years), Niitsu Country Director (for 3 years) and Board Member
(currently ongoing)

2006 : Vice-president of Kanazawa University/Niigata University, collaboration KTLO=NIT Testablished(4years)
2011 : Establishment of Unibio Ltd. (development of transient gene expression technology in plants)(5 years)
2017 : Representative Director of Greens Green Co Ltd (4years)

2022 : President of the University of Health and Disease (Lions Clubs: currently ongoing)
Advisor FINE Pharmaceuticals Ltd.

Visiting Professor, Niigata University of Pharmacy and Life Sciences (NUPALS ongoing)



Development in Japan

International relations

Development in Hepatitis A vaccine

New influenza vaccine

AIDS test reagents

SRCF test method

Clinical test reagent

Development of moss cultivation methods
Influenza test reagent

Coronavirus test reagentsLegionella reagents
0157 test reagent

iPS cell growth factorsetc
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Establishment of virus laboratory in Sri Lanka JICA

Establishment of AIDS virus culture at Cambridge
University

Development of novel vaccines with Chiron

Development of transient gene expression technology
with MEDECAGO, Canada

Guidance on Vietnamese virus testing methods

Guidance on Chinese virus testing methods
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B LVHDODKRFEDOREFOERPIR EFHIICDOWLT  For many years of collaboration and cooperation
with me and my university

b

Prof. Hazem M. Kalaji NUPALS
*Department of Plant Physiology

|nstitute of Biology

| was taught by Prof. Kalaji that plants are humanity's greatest benefactors.
Taking care of plants is man's greatest task.

To do this, we must study plant physiology.
The benefits of photosynthesis efficiency and prodcutivity of plants measurements

That's why He developed ,,Big Brother” system for the World



Two themes that | have worked on in collaboration with
Prof. Kalaji and applied for 2 patents

1. The discovery that the components of sword bean prevent the transmission of

coronaviruses and influenza viruses, and the prototype of the sword bean candy was
made as an example for this purpose.

Dr Seiya Sato (MD, PhD), Prof. Hazem M. Kalaji

The 29th Annual Meeting of the Japanese Society for Preventive Medicine
Chairperson Dr. Nagaoka (Professor, Faculty of Medical Sciences, Juntendo University)
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2 . Virus Adsorption Capabilities of the moss Thuidium delicatulum.
Dr Seiya Sato (MD, PhD)1, Prof. Hazem M. Kalaji2 1Guest Professor
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My encounter with Sword Beans

I'm a flu vaccine researcher Influenza vaccines
are manufactured by growing the virus in
animal cells (11-day-old chicken eggs or MDCK
cells). However, because it is derived from
animals, it contains components that are
harmful to the human, and advanced
purification techniques are required to remove
these components.

Still not perfect

| have been considering the use of immunostimulants
to minimise adverse reactants and

maximise vaccine effectiveness. Concanavalin A
was encountered and has been investigated, but
difficulties have been experienced in the method of
evaluation and testing.

Concanavalin A is plant-derived, safe and secure.
Moreover it is only found in sword heans

adsorb to viruses.

ConA is a lectin and
| thought it might possibly

Started experiments.
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So, what is Sword Bean ; the natamame ?




Sword Bean in Japan

Proven effective herbal medicine

In Japan, it is grown in relatively warm regions, such as
Kagoshima and western Japan, and has been used for
natamame tea and toothpaste.

| have been interested in the greatness of the sword bean
for 45 years

| have just continued my research. | have found it to be
rich in nutrients (rich in essential amino acids) and
effective in fighting corona and influenza,



The discovery that the components of sword bean prevent the transmission of

coronaviruses and influenza viruses, and the prototype of the sword bean candy was
made as an example for this purpose.

Dr Seiya Sato (MD, PhD)!, Prof. Hazem M. Kalaji?



Japan Mibyou Association 11.12.2022 at Juntendo University

Mibyou = A state of continuous change between health and illness.
Subject

Mechanism of control of viral infection by the sword bean component lectin (ConA).

Seiya Sato (Niigata University of Pharmacy and Life Sciences) NUPALS

Coronaviruses are a global threat to humanity. In influenza viruses, too, a large
number of victims are counted every year. Effective treatments have been
developed for each of these viruses, but they are all chemicals, and there are
high hopes for plant-based control. In this context, we have confirmed that an
ingredient in sword beans can control these viruses and will present the result
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Composition of Sword Bean

SDS-PAGE analysis
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Immunostimulants, anti-cancer and anti-viral drugs
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Schematic of the viral infective inhibition in Con A.
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Canavaline from sea bream is an essential amino acid derived
from plants

Muscle recovery in young people, measures against sarcoplegia in the elderly, etc.
Expected as a material for health foods

Muscle recovery in the elderly: sarcopenia

A phenomenon in which muscle mass decreases as we age.

An aging phenomenon in which muscle mass decreases.

Progression begins around the age of 25 to 30 and progresses throughout life.
The number of muscle fibers and muscle cross-sectional area decrease
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Sword Candy 3% Sword Bean included




summary

1. MY (LI2FY) IC&B 74NV RBEEERENENEE LT, ERERPEICEITIZAVSAMILALET2—D
BEBAA N XLICESRZYTTHRLTE L,

1. | have focused my research on the mechanisms of viral receptors in upper respiratory tract infections.
as a protective measure against viral infections with plant components (lectins),

2. MaKeLadiEML / FRHICKBEIEYY / —RABERBLIFUVICETBLIFUHRA Y70 0Y
PTANADLET2—REFE%BIEL, ZOdhTH, aAvHFNY YA (ConA) HEHEWVEEEZRLT,
2. Lectins belonging to class 3 mannose-binding lectins according to MaKela's classification of plant

lectins showed influenzavirus receptor adsorption, of which concanavalin A (ConA) showed the
strongest activity.

3. X ZDAI=XL%ZBEALT-, ThbHbH, ConADd, ERELRMOEHEL 7 2—ICESL. 1~
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3. %?Jv’e"a"e%’ﬁ&ﬁ@{#%ﬁ’awsm. Namely, ConA binds to sugar chain receptors on upper airway
epithelial cells and prevents influenza virus entry.
4., a8F74IILARCovid-19IC2WLTIEConAH Covid-19ICEIZFR AR TA I LICL > TREEEIN BB T & %!

EIIE4/,7F~'-Faor coronavirus Covid-19, it was demonstrated that ConA inhibits infection by binding directly
to Covid-19.
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Virus Adsorption Capabilities of the moss Thuidium delicatulum.

The moss Thuidium delicatulum was tested for effective virus adsorption capabilities against influenza and
coronavirus (COVID-19). The potential mechanism through which moss can adsorb viruses, highlighting

the
role of mannose-binding lectin structures in the cell walls of the moss is described. The work was published

in detail as an applied patent in 2021 (https://www.j-platpat.inpit.go.jp/c1801/PU/JP-2021-179052/11/en).
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Classification of lectins based on Makela
monosaccharide recognition
comm Virus
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. Types of lectins and influenza virus absorption ability
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Schematic on a proposed mechanism for the attachment of viruses to
moss cell walls. Mannose-type sugar chains with sialic

acid and mannose at the ends are formed on the cell walls of moss, and
influenza viruses are thought to be adsorbed there.



Conclusion:

In this study, the moss Thuidium delicatulum demonstrated significant virus adsorption capabilities,

particularly against influenza and coronavirus (COVID-19), attributed to mannose-binding lectin structures

within its cell walls.

The research underscores the moss's potential in reducing virus loads in environments and combating respiratory infections,
showing that virus adsorption is proportional to the moss quantity and virus amount sprayed.

These findings not only highlight the moss's environmental benefits, such as air
purification and CQO.absorption, but also its promising application in public health for controlling viral
pathogens.
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These findings not only highlight the moss's environmental benefits, such as air purification and CQO:absorption, but also
its promising application in public health for controlling viral pathogens.

Virus free
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Optimization of Artificial moss uItivation by monitoring hotsynthesis
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In order to contribute to human health, we must first contribute to the health of plants.

Dr. Karaj's research : Big Brother

In JAPAN - 7

smart agriculture biophilia

Air purification Indoor green effect

Human Health
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