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Trends of Salt Intake in Japan



Tokyo Declaration Promoting Salt Reduction 

by the Japanese Society of Hypertension (2019)



•National Health and Nutrition Survey 1)

•Dietary Reference Intakes (DRI) 1)

•Health Japan 21 1)

•Special Health Checkups and Special Health Guidance 1)

•Dietary Guidelines for Japanese 1,2)

•Food and Nutrition Education (Shokuiku) 1-4)

•FOSHU (Food for Specified Health Uses) 1,5)

•Food with Functional Claims5)

•Strategic Initiative for a Healthy and Sustainable Food 
Environment1)

(1) Ministry of Health, Labour and Welfare
(2) Ministry of Agriculture, Forestry and Fisheries
(3) Cabinet Office 
(4) Ministry of Education, Culture, Sports, Science and Technology
(5) Consumer Affairs Agency

Policies and Actions in Japan



•National Health and Nutrition Survey (1947- )
•Dietary Reference Intakes (DRI) (1970- , now 2020 version)
•Health Japan 21 (2000-, now the 2nd term)
•Special Health Checkups and Special Health Guidance (2008- )
•Dietary Guidelines for Japanese (2005- )
•Food and Nutrition Education (Shokuiku) (2005 enacted by Law)
•FOSHU (Food for Specified Health Uses) (1991- )
•Food with Functional Claims (2015- )
•Strategic Initiative for a Healthy and Sustainable Food 
Environment (2021- )

Policies and Actions in Japan
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Basic concepts of DRIs for Japanese (2020)  



11

Purposes and types of nutrition indices

EAR: Estimated Average Requirement

RDA: Recommended Dietary Allowance

AI:  Adequate Intake

UL: Upper Intake Level

DG: Dietary Goal (Fat, Carbohydrate, Salt, Fiber)
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https://www.mhlw.go.jp/stf/shingi/newpage_19522.html Chair: Prof. Yukari Takemi

https://www.mhlw.go.jp/stf/shingi/newpage_19522.html
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No. of Confirmed Cases and Rate of Increase in Tokyo



Vitamin D Intervention and COVID-19 Mortality 
and Severity Rates

• Pai R et al. Vitamin D supplementation and clinical outcomes in 
COVID-19: a systematic review and meta-analysis. J Endocrinol 
Invest 2022; 45: 53–68

Immuno-modulating food factors: protein, Arg, omega-3 FA, Zn, vitamins A, D, C, etc. 
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Japan Society of Nutrition 

and Food Science (JSNFS) 

"Nutritional Tips for New 

Coronavirus Infections -

Petitions from JSNFS"
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Japan Society of Nutrition and Food Science (JSNFS) 

"Nutritional Tips for New Coronavirus Infections -

Petitions from JSNFS"

• Take appropriate action based on accurate information

• Encourage hand washing and disinfection before meals

• Eat a well-balanced diet with regularity

• Prevent frailty in elderly

• Others By living in the house all day, it is expected that meal times will be disrupted. 

Meal times tend to be irregular, with breakfast skipped and dinner eaten 

late. Foods tend to be ready-made or instant foods that do not require 

cooking. This leads to an increase in fried foods, lack of dietary fiber, and 

other nutritional imbalances. In particular, when school lunches are 

eliminated, children tend to snack on sweets and other snacks, which may 

lead to weight gain due to lack of exercise. Please make sure to maintain 

regular meal times and a good balance of nutrients. Special attention should 

be paid to those with lifestyle-related diseases such as diabetes.

Details
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PRECISION NUTRITION
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age, life-stage, gender, genome, epigenome, microbiota, 

sleep, rest, exercise, activity, circadian rhythm, 

constitution, hormonal factors, clinical history, stress, 

mental condition,  dietary history, food preference

Personalized nutrition depending on not only 

characteristics but also condition at the 

moment of each individual such as:

Definition?
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“Doctors have always recognized that every patient is unique, and doctors have 

always tried to tailor their treatments as best they can to individuals. You can 

match a blood transfusion to a blood type — that was an important discovery. 

What if matching a cancer cure to our genetic code was just as easy, just as 

standard? What if figuring out the right dose of medicine was as simple as 

taking our temperature?”

- President Obama, January 30, 2015 State of the Union address
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Some Examples

Genome and Epigenome
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Homocysteine (Hcy): a risk factor for atherosclerosis, 

cardiovascular disease, stroke, and cognitive impairment

Hiraoka M, Kagawa Y. et al., Biochem Biophys Res Commun 316:1210–1216 (2004)

MTHFR: A folate metabolizing enzyme and its TT genotype 

results in higher total Hcy with lower serum folate

An Example of Nutrition-Related SNPs

(single nucleotide polymorphisms)



Ministry of Health, Labour, and Welfare, Japanese Government

Decreasing Consumption of Fish in Japanese Population

Koletzko, BV, et al, Annals Nutr. Metab. 65, 49-80 (2014)



Genome Wide Association Study of Fish 
Consumption
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We discovered SNPs associated with fish intake frequency 



and sweet taste preference.
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Zhang et al., Cell Systems 13 August 17, 2022 

https://doi.org/10.1016/j.cels.2022.05.007 (available online)

https://doi.org/10.1016/j.cels.2022.05.007


DNA

Histone

Changes in Gene Expression

Nutrition,
Food

DNA modification

(Methylation)

Histone modification

（Methylation, Acetylation,

Phosphorylation, etc）

Epigenetics and Epigenomics



Under or Over 

Nutrition
Psychological 

Stress

Endocrine Disorders

Increased Risk for Cardiovascular and Metabolic Diseases

Lifelong Metabolic Changes 

Genetic FactorsAdult Environment

Critical Periods During 

Development

Epigenetic Alterations (Programming)

The Concept of Developmental Origins of 
Adult Health & Disease (DOHaD)

“Nutrition during Pregnancy Has Impact on Baby’s Health for Long Time”



出典）http://www2.ttcn.ne.jp/~honkawa/2246.html

Increase in Underweight Newborn in Japan

Japan

Spain

OECD

Finland

Low birth weight infant; <2,500 g
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Feeding Condition in Offspring
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10 wks
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GENE
mRNA

CDS
CpG island

Methylation rate (20C)

Methylation rate (9C)

( genome-wide DNA methylation analysis by NGS)

Methylome Analysis (11 weeks)

Methylome analysis of kidney DNA revealed that maternal
protein restriction affected methylation of around 1000 regions, 
the vicinity of which contained 23 genes.



No. Chr. Feature Description Orientation #

1 1 Irx2 Iroquois related homeobox 2 overlapping 36

2 1 Zfp787 zinc finger protein 787 overlapping 39

3 1 Nkpd1 Protein Nkpd1 overlapping 11

4 1 Clasrp CLK4-associating serine/arginine rich protein overlapping 36

5 1 RYR1 Ryanodine receptor 1 overlapping 27

6 1 Olr1768 olfactory receptor Olr1768 upstream 120

7 1 Dusp8 dual specificity protein phosphatase 8 overlapping 33

8 3 Sdccag3 serologically defined colon cancer antigen 3 overlapping 6

9 3 Inpp5e Protein Sec16a upstream 3

10 3 Pmpca mitochondrial-processing peptidase subunit alpha overlapping 1

11 3 Kcns1 Potassium voltage-gated channel subfamily S member 1 overlapping 74

12 5 Dmrta2 doublesex- and mab-3-related transcription factor A2 overlapping 21

13 6 Pomc pro-opiomelanocortin precursor overlapping 8

14 6 Bcl11b B-cell lymphoma/leukemia 11B overlapping 6

15 7 Lingo3
leucine-rich repeat and immunoglobulin-like domain-

containing nogo receptor-interacting protein 3 precursor
overlapping 46

16 7 Fam108a1 Abhydrolase domain-containing protein FAM108A overlapping 22

17 7 Cacng2 Voltage-dependent calcium channel gamma-2 subunit upstream 29

18 9 RGD1561662 Protein RGD1561662 overlapping 13

19 14 Gal3st1 galactosylceramide sulfotransferase overlapping 44

20 19 Ptger1 Prostaglandin E2 receptor EP1 subtype overlapping 18

21 19 Chst5 carbohydrate sulfotransferase 5 overlapping 20

22 20 Foxo3 forkhead box protein O3 overlapping 20

23 X Dmrtc1b No description upstream 8

#：Number of CpGs
39

Genes Differentially Methylated 

Methylation around Ptger1 gene was identified to 
be altered in kidney.

Ptger1 encodes the prostaglandin E2 receptor, 
which is involved in Na+ retention.
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Some Examples

Genome: Dietary behavior and food 

preference are related with genetic 

background. 

Epigenome: Nutrition at very early stage 

of life, such as fetal period, affects the 

risk of NCDs.



PRECISION NUTRITION
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1. Analytical Methods

2. Informatics 

3. Output 

Perspective (1)
What is needed?

Key Words: Physical condition, Dietary record, Lifestyle, 

Real-time monitoring, Wearable device, Omics (genome, 

epigenome, proteome, metabolome, microbiome), etc.

Integration of big data

Education, Motivation, Behavior change



Planetary Precision Nutrition 

Population Precision Nutrition 

Personalized Precision Nutrition 

Precise strategy for sustainability, Protect the globe

Tailored for various populations

Elderly, Pregnant women, High risk groups, Athlete, Emergency,  

Astronaut, Genotype group, etc.

Tailored for each individual

PRECISION NUTRITION

Perspective (2)



IUNS Task Force “Precision Nutrition”

Martinez, A.M. et al. 

BMJ NPH, 4, 355-358 (2021)



World Population

2050

9.7 billion

2021

7.9 billion

2030?

Protein Crisis?

Protein Demand > Supply



The EAT-Lancet Commission on Food, Planet, Health (2019)

The Planetary Health Diet



Plant-based food, Plant-based 

protein substitute, Insect-based 

food, Cultured meat

Nutrients, 13, 150 (2021)

are ecologically better than meat.

are good in reducing the risk of zoonotic diseases.



Perspective (3)

Planetary Precision Nutrition 

Population Precision Nutrition 

Personalized Precision Nutrition 
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22nd IUNS-International Congress of Nutrition

December 6-11, 2022
Tokyo International Forum

Hisanori Kato (Chair, Organizing Committee of the 22nd IUNS-ICN)



PROGRAM
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Opening Lectures 

Prof. Tasuku Honjo
(Kyoto University, Japan / Nobel Prize laureate

in Physiology or Medicine in 2018)
“Serendipities of acquired immunity”

Dr. Naoko Yamamoto
(World Health Organization, Switzerland)
“Achieving healthier populations in changing 
global food and nutrition environment” 
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Closing Lecture

Prof. J. Alfredo Martínez
(IUNS President, IMDEA/UNAV, Spain)
“Personalized, population and planetary nutrition” 

PROGRAM
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PROGRAM

Plenary Lectures
Prof. Barry M. Popkin
University of North Carolina Gillings School of Global Public Health, USA

Prof. Masayuki Saito
Hokkaido University, Japan

Prof. Scot R. Kimball

Penn State College of Medicine, USA

Prof. Sian M. Robinson
Newcastle University, UK

Prof. Walter C. Willett
Harvard T.H. Chan School of Public Health, USA

Prof. Keiko Abe
The University of Tokyo, Japan

Prof. Pekka M. Puska
Finnish Institute for Health and Welfare , Finland

Prof. Marcus J. Post
Maastricht University and Mosa Meat, B.V., The Netherlands



PROGRAM
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32 Special Lectures

130 Symposia

2,250 Oral/Poster Presentations

Call for Late-Breaking Abstract
August 1 – August 29, 2022

(Poster presentation)

Sponsored Symposia



▼Early Brid Registration
June 6, 2022 - August 4, 2022

▼Regular Registration
August 5, 2022 - October 20, 2022

▼Late Registration
October 21, 2022 - November 21, 2022

Important Dates



Circular

▶ Website https://icn22.org

See You in Tokyo!


