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Onishi M, et al

Hydroxypropyl-3-cyclodextrin spikes local inflammation that induces Th2 cell and T
follicular helper cell responses to the coadministered antigen. J Immunol. 2015
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Ishii KJ. Intranasal hydroxypropyl-B-cyclodextrin-adjuvanted influenza vaccine

protects against sub-heterologous virus infection Vaccine, 2016
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FOCAL POINT ON VACCINE

RESEARCH IN ASIA

Thebest

ingredients
make thebest

vaccines

NIBIOHN SCIENTISTS ARE HELPING
RESEARCHERS PICK THE RIGHT
ADJUVANT FOR THEIR VACCINES.

Of all the medical innovations
inmodern times, vaccines
have probably saved the most
lives, Diseases that used to
claim the lives of around one in
three children have now been
eradicated from large parts of
the world. Now, a new wave of
vaccines is tackling not only
emerging infectious diseases,
but also cancer, obesity and
metabolic diseases, and

even smoking.

THE UNSUNG
HERO OF
VACCINES IS

A COMPONENT

i

By focusing on making
cheaper, more effective and
faster-acting vaccines to
target a range of diseases

and infections, the Center

for Vaccine and Adjuvant
Research at the National
Institutes of Biomedical
Innovation, Health and
Nutrition (NIBIOHN) in Japan,
is at the forefront of this
vaccine revolution.

Building more effective
vaccines

The unsung hero of vaccines
is a component called the
adjuvant. It putsa ‘red flag' on
the antig: ¢ t of

NIBIOHN scientists participate
In anoutreach programme for
elementary and Junlor high
school students.

recognize and react to the
pathogenic threat.

One adjuvant might work
well in a vaccine against
influenza, but cause an immune
over-reaction in a different
vaccine. This is because
adjuvants are like spices,
explains Ken Ishii, director of
the Center for Vaccine and

the vaccine — an inactivated
whole or part of a virus or
bacteria — and instructs the
immune system to mount a
defence against that antigen
whenever it is encountered.
Without adj

Adj t Research, “Every
spice has a different taste,
but you can't compare which
is the best or worst — for
each disease, you need a
different adjuvant.”

To help researchers choose
the best adj for their

would belneﬂeclwe because
the immune system would
not be primed enough to

vaccine, the Center established
the Adjuvant Database Project
7 years ago. The database now

has over 30 vaccine adjuvants
listed, all of which are either
approved for use or are under
development in clinical trials.
Choosing the right adjuvant
may be the key to expanding
the reach of vaccines well
beyond the traditional model of
infectious disease prevention.
Take smoking, for example.
The ingredient that makes
cigarettes so addictive is
nicotine, because it causes
cravings that can only be
relieved by more nicotine. But
what if you could immunize the
body against nicotine, so there
was no reward gained from
inhaling nicotine into the lungs?
The problem is that if you
simply inject nicotine into

ADVERTISEMENT FEATURE

the body, the immune system
doesn't recognize the chemical

(left to right) Kenlshil, Jun Kunisawa and Yumiks imal

Faster and cheaper using DNA
In the traditional method of

as a threat. But ad

nicotine along with the right
adjuvant, and the adjuvant will
flag the nicotine to the immune
system, marking it as a threat
that needs to be neutralized.
Suddenly, nicotine becomes an
antigen, the immune system
learns to recognize it, and you
have a vaccine that can help
smokers to quit the habit.

The same principle could
apply to recreational drugs,
and possibly, over-eating.
“Some people are working on
an anti-obesity vaccine, or a
vaccine against ghrelin, which
is the hormone that makes you
feel hungry,” Ishii explains.

facturing some vaccines,
such as influenza, the virus
is injected into chicken eggs
to incubate, then harvested,
inactivated and purified to
extract the viral antigen for
vaccine manufacturing. It's a
complex process that can take
6 to 12 months.

Researchers at the Center
for Vaccine and Adjuvant
Research are looking at ways
to make this both faster and
cheaper, by using messenger
RNA — the genetic material
that transmits the instructions
from DNA to the protein-
manufacturing facilities
in the cells.

Instead of injecting an
antigenic protein into the
body for the immune system
to recognize and react to,
researchers are instead
introducing the genetic
material that codes for
that antigenic protein —
messenger RNA or rings of
DNA called plasmids — into
the body, encapsulated in
a nanoparticle coating to
protect it from degradation
by the immune system.

This coating also makes the
package look like a virus, so it
will be picked by immune cells
called macrophages.

“We inject the messenger
RNA, then macrophages take
up the RNA, and transcribe and

translate it into the protein,”
Ishii says. “But then the host
cell says ‘oops, we are making
someone else’s protein’,

the immune system comes
and recognizes this protein

as foreign, and produces
antibodies to recognize and
attackit.”

Another advantage of using
messenger RNA or plasmids
as the basis of vaccines is
that they are much tougher
than viruses. This means that
not only will these vaccines
be able to survive without
refrigeration, they can be
administered by various
methods, including nasal spray.

Cooperation and collaboration
The Center for Vaccine

and Adjuvant Research is
trailblazing its way through
vaccine research, thanks in

no small part to its principal
investigators, Jun Kunisawa,
Yumiko Imai, Yasuhiro
Yasutomi and Teruhito Yasui.
But Ishii is also particularly
proud of its role in cultivating
collaboration among scientists
across the Asian region
through initiatives such as the
Japanese Vaccine Adjuvant
Research Consortium, which
in 2018 held its 11th meetingin
Osaka, and the Asia Vaccine
and Immunotherapeutic
Workshop. “Peace comes

not from politicians but from
people like us, working without
borders to help people who
suffer from disease around the
world,” he says. |
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Meeting of the Japanese Vaccine Adjuvant Research Consortium
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Hypertension Research
https://doi.org/10.1038/541440-018-0117-2

ARTICLE

Combined association of cardiorespiratory fitness and family history
of hypertension on the incidence of hypertension: a long-term
cohort study of Japanese males

Takashi Okamoto® - Koji Tsukamoto® - Motohiko Miyachi' - I-Min Lee®” - Steven N. Blair®
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Hypertens Res. IF = 3.6  2015.41:1063-1069.
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Relationship between Cardiorespiratory Fitness and Non-High-
Density Lipoprotein Cholesterol: A Cohort Study
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Watanabe M, Sawada SS, Shimada K, Lee IM, Gando Y, Momma H, Kawakami R, Miyachi M, Hagi Y, Kinugawa C, Okamoto T, Tsukamoto K, Blair SN.

O X&E - RFEBOSL(CENFFT 55144,0674(FII37TRD S5
O BEH . 255A00ELARK

O LLB#H: - 25FANMEONAICERT

O #% :Snon HDL-CIME D RAE') RV HMEH o=

102



B ¥ANEnon HDL-C

1.2 1

—h
o
1

o
oo

(F7—F > H Sl W)
o
S

I N =D-TAH uoug}

o
()

©
o

P for trend = 0.001

1.00

1.05 0.94

:{A

OPHIELN HOFLY =1

EFAN

Watanabe et al, J Atheroscler Thromb. 2018 &Y {ERK

103



BAEEIE -BMIELIESE

Association between objectively measured e
physical activity and body mass index with

low back pain: a large-scale cross-sectional

study of Japanese men

Yuko Hashimoto', Ko Matsudaira®, Susumu 5. Sawada’ , Yuko Gando Ryoko Kawakami', Hobert A, Sloan”,
Chihiro Kinugawa®, Takashi Okamoto®, Koji Tsukamoto®, Motohiko Miyachi® and Hisashi Maito

BMC Public Health. IF = 2.3 2018;18:341.
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The title of the paper
Combined aerobic and resistance training and incidence of diabetes: A retrospective

cohort study in Japanese older women

The full names of the authors
Susumu S. Sawada!”, Yuko Gando?. Ryoko Kawakami®. Steven N. Blair’, [-Min Lee*?,
Yoshifumi Tamura®, Hitomi Tsuda’, Hikaru Saito’, and Motohiko Miyachi-
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Original Article

Frequency of achieving a*fit’ cardiorespiratory fitness
level and hypertension: a cohort study

Haruki Momma?®®, Susumu S. Sawada®, Robert A. Sloan®, Yuko Gando®, Ryoko Kawakami®,
Motohiko Mlyachl Yasushi Fukunaka®, Takashi Okamoto Koji Tsukamoto Ryoichi Nagatoml
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Relationship between frequency of watching professional baseball games and the physical, social, and
psychological characteristics among elderly people

Susumu Sawada”, Ryoko Kawakami?, Tomoko Ito®, Yuko Gando", Tomohiro Fukushi®,
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Effects of 1-year weight loss intervention on abdominal skeletal muscle mass in

Japanese overweight men and women

Tanaka N, Murakami H, Aiba N, Morita A, Watanabe S, Miyachi M,

Saku Control Obesity Program (SCOP) Study Group. Asia Pac J
Clin Nutr, 2018, In press

>2354 DAL B %2 (40-645%. BMI:28.0 to 44.8 kg/m?2)
>1EBOEFFBREZNARCT)
> REERAE Bh D M E F5 (visceral fat, subcutaneous fat).
& ER 5 D F5 B B #5 (rectus abdominis, abdominal oblique,
iliopsoas, and erector spinae muscle) Bl TE

Table 1. Changes in physical characteristics of male subjects.

Males_Intervention (n = 54)

Males_Control (n = 50)

OIRE f#
QRE#45
QW IE AR

@HE I

©MIEAE B
©KR THERA

Pre Post Pre Post
Variables Mean SD Mean SD Change (%) Mean SD Mean SD Change (%)
Body weight (kg) 84.0 7.6 79.8* 8.0 -5.0 86.2 9.0 86.4 94 0.2
BMI (kg/m?) 30.1 2.0 28.6* 2.1 -5.0 30.1 23 30.0 25 -0.2
Waist circumference (cm) 100.5 56 97.5* 59 -3.0 101.6 6.2 102.5 6.3 09
Subcutaneous fat (cm?) 255.9 446 223.8" 47.0 -11.8 249.8 62.5 239.7 57.9 -29

[ Visceral fat (cm®) 147.9 529 125.9° 489 -12.8 155.6 46.5 1514 494 -1.2
Skeletal muscle (cm®)

[ Total 182.0 253 169.2* 209 -6.0 180.0 193 180.3 23.0 0.3
Rectus abdominis 16.2 38 15.0" 3.1 -4.5 17.0 46 171 5.1 0.2
Abdominal oblique 60.2 10.2 55.5* 9.7 -7.3 59.9 83 59.8 94 -0.2
Erector spinae 723 1.8 66.8* 1.8 -6.6 709 146 70.7 16.8 -04
liopsoas A7 6.9 31.9° 6.7 7.7 322 7.2 327 7.2 23
BML body mass index. *, significantly different from Pre (p<0.05

y 9 y (p<0.05) N —
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