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下戸遺伝子 ALDH2H. Li et al.

Figure 1 The geographic distribution of ALDH2∗504Lys allele frequency. The grey scale refers to the interpolated allele frequency
and correspondences are on the right, e.g. 0.12 means an allele frequency of 12% in the region. The open red triangles represent the
locations of the population samples. The encircling black lines are the 0.12 and 0.24 frequency borders. A similar format is used in
Figure 2 and Figure 3.

because present Altaic populations have a low frequency of
the allele. The merging of these Altaic populations could have
decreased the proportion of ALDH2∗504Lys in the Central
Chinese populations. On the other hand, some as yet un-
known protective effects of ALDH2∗504Lys against diseases
might also have contributed to the increased frequency of this
allele in Southern Chinese. Since migrations to South China
resulted from wars, the refugees may have been subjected to
considerable stress and a selective advantage could have had
great impact. We can speculate that the ALDH2∗504Lys het-
erozygotes had an advantage because they tended to drink less
alcohol or had some other advantage (Chen et al., 1999). The
recent appreciation of other metabolic/pharmacologic roles
for ALDH2 (Li et al., 2006; Larson et al., 2007; Chen et al.,

2008) suggest that if selective factors are responsible for the
high ALDH2∗2 frequency in East Asia, their nature may be
unrelated to the current association with esophageal cancer
or ethanol metabolism. Alternative hypotheses of increased
resistance to some disease organisms (Goldman & Enoch,
1990; Yokoyama et al., 2001; Oota et al., 2004; Yokoyama &
Omori, 2005; Yang et al., 2007; Li et al., 2008) would also
explain a clear advantage to heterozygotes. However, statis-
tically positive selection on ALDH2∗504Lys cannot be de-
tected using the extended haplotype test (Sabeti et al., 2007)
as very low levels of recombination exist in the genomic re-
gion of ALDH2 locus (Oota et al., 2004). Other methods
suggest positive selection on ALDH2∗504Lys (Long et al.,
2006).
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変異

バリアント 
バリエーションの一つという意味

ゲノムの 0.1% は個人間で違う 
1300 塩基に１つ 

ゲノム３０億(3ギガ)塩基のうちの２００万 
https://www.genome.gov/about-genomics/educational-resources/fact-sheets/human-genomic-variation
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ALDH2 下戸タイプ遺伝子を持つ人は 
食道癌になりやすい、但し、酒豪の人にもお酒の影響あり！

• 病院を受診した食道癌患者100人を対象にした研究では 
ALDH2 下戸タイプを持つ人が大量飲酒（1日 75 g を週 
5 日以上）すると食道癌のリスクが 50 倍、対し、酒豪タ
イプのみ持つ人は 8 倍。比較対照は大量飲酒なしの人。
（松尾ら, 2001; PMID 11375898）

• 一般の13000人を19年間、口腔咽頭食道癌の発生を追跡
した研究では、ALDH2 下戸タイプを持つ人が飲酒（1日 
23 g を週 5 日以上）すると食道癌のリスクが 6 倍、対
し、酒豪タイプのみ持つ人は 1.6 倍。比較対照は上記飲酒
以外の人。（岩崎ら, 2020; PMID 32662535）
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minimum relative risk of 0·86 (0·80–0·96) for men and 
0·82 (0·72–0·95) for women, occurring at 0·83 standard 
drinks daily for men and 0·92 standard drinks daily for 
women. We found no significant difference in relative 
risk curves for ischaemic heart disease or diabetes 
when estimating the curves by age. For all other out-
comes, including all cancers, we found that relative risk 
monotonically increased with alcohol consumption 
(appendix 2, pp 57–146).

In estimating the weighted relative risk curve, we 
found that consuming zero (95% UI 0·0–0·8) standard 
drinks daily minimised the overall risk of all health 
loss (figure 5). The risk rose monotonically with 
increasing amounts of daily drinking. This weighted 
relative risk curve took into account the protective effects 
of alcohol use associated with ischaemic heart disease 
and diabetes in females. However, these protective 
effects were offset by the risks associated with cancers, 
which in creased monotonically with consumption. In a 
sensitivity analysis, where we explored how the weighted 
relative risk curve changed on the basis of the choice of 
weights for various health outcomes, the curve changed 
signifi cantly only in settings where diabetes and 
ischaemic heart disease comprised more than 60% of 
total deaths in a population.

Discussion
In 2016, alcohol use led to 2·8 million deaths and was the 
leading risk factor for premature death and disability 
among people aged 15–49 years, with nearly 9% of all 
attributable DALYs for men and more than 2% for 
women. Our findings indicate that alcohol use was 
associated with far more health loss for males than for 
females, with the attributable burden for men around 
three times higher than that for women in 2016. By 
evaluating all associated relative risks for alcohol use, we 
found that consuming zero standard drinks daily 
minimises the overall risk to health. 

Previous research has analysed all-cause risk due to 
alcohol use by either investigating all-cause risk in 
particular cohorts and survey series, or through meta-
analyses of those studies.26,27 Past findings subsequently 
suggested a persistent protective effect for some low or 
moderate levels of alcohol consumption on all-cause 

mortality. However, these studies were limited by 
small sample sizes, inadequate control for confounders, 
and non-optimal choices of a reference category for 
calculating relative risks. More recent research, which 
has used methodologies such as mendelian randomis-
ation, pooling cohort studies, and multivariable adjusted 
meta-analyses, increasingly shows either a non-signifi-
cant or no protective effect of drinking on all-cause 
mortality or cardiovascular outcomes.7,14,28 Our results on 
the weighted attributable risk are consistent with this 
body of work. Taken together, these findings emphasise 
that alcohol use, regardless of amount, leads to health 
loss across populations. Although we found some 
protective effects for ischaemic heart disease and 
diabetes among women, these effects were offset when 
overall health risks were considered—especially because 
of the strong association between alcohol consump-
tion and the risk of cancer, injuries, and communic-
able disease. These findings stress the importance of 
assessing how alcohol use affects population health 
across the lifespan.

Evaluating attributable burden across SDI quintiles 
revealed the magnitude by which outcomes of alcohol 
use differ and how total attributable burden relates to 
increasing SDI. Our results indicate that alcohol use and 
its harmful effects on health could become an increasing 
challenge amid gains in SDI. Given that most low and 
low-to-middle SDI settings currently have lower average 
alcohol consumption than high-to-middle SDI settings, 
it is crucial for decision makers and government agencies 
to enact or maintain strong alcohol control policies today 
to prevent the potential for rising alcohol use in the 
future. Effective policies now could yield substantial 
population health benefits for years to come.

Figure 4: Relative risk curves for selected conditions by number of standard 
drinks consumed daily 
(A) Relative risk curves for breast cancer, ischaemic heart disease, diabetes, 
and tuberculosis for females. (B) Relative risk curves for lip and oral cavity cancer, 
ischaemic heart disease, diabetes, and tuberculosis for males. Points are relative 
risk estimates from studies. The vertical and horizontal bars capture the 
uncertainty in each study, related to the sample size and number of drinks 
consumed by individuals in the study. The black line represents the estimated 
relative risk for each condition at each level of consumption. The shaded green 
areas represent the 95% uncertainty interval associated with the estimated 
relative risk. The dotted line is a reference line for a relative risk of 1. The relative 
risk curves for all other health outcomes associated with alcohol use are 
presented in appendix 2 (pp 57–146).
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Figure 5: Weighted relative risk of alcohol for all attributable causes, by 
standard drinks consumed per day 
Age-standardised weights determined by the DALY rate in 2016, for both sexes. 
The dotted line is a reference line for a relative risk of 1. DALY=disability-adjusted 
life-year.

相
対
リ
ス
ク

１日摂取量 (g エタノール）
10 50 100 150

ゼロが適量

Articles

www.thelancet.com   Vol 392   September 22, 2018 1015

Alcohol use and burden for 195 countries and territories, 
1990–2016: a systematic analysis for the Global Burden of 
Disease Study 2016
GBD 2016 Alcohol Collaborators*

Summary
Background Alcohol use is a leading risk factor for death and disability, but its overall association with health remains 
complex given the possible protective effects of moderate alcohol consumption on some conditions. With our 
comprehensive approach to health accounting within the Global Burden of Diseases, Injuries, and Risk Factors Study 
2016, we generated improved estimates of alcohol use and alcohol-attributable deaths and disability-adjusted life-
years (DALYs) for 195 locations from 1990 to 2016, for both sexes and for 5-year age groups between the ages of 
15 years and 95 years and older. 

Methods Using 694 data sources of individual and population-level alcohol consumption, along with 592 prospective 
and retrospective studies on the risk of alcohol use, we produced estimates of the prevalence of current drinking, 
abstention, the distribution of alcohol consumption among current drinkers in standard drinks daily (defined as 10 g 
of pure ethyl alcohol), and alcohol-attributable deaths and DALYs. We made several methodological improvements 
compared with previous estimates: first, we adjusted alcohol sales estimates to take into account tourist and 
unrecorded consumption; second, we did a new meta-analysis of relative risks for 23 health outcomes associated with 
alcohol use; and third, we developed a new method to quantify the level of alcohol consumption that minimises the 
overall risk to individual health. 

Findings Globally, alcohol use was the seventh leading risk factor for both deaths and DALYs in 2016, accounting for 
2·2% (95% uncertainty interval [UI] 1·5–3·0) of age-standardised female deaths and 6·8% (5·8–8·0) of age-
standardised male deaths. Among the population aged 15–49 years, alcohol use was the leading risk factor globally in 
2016, with 3·8% (95% UI 3·2–4·3) of female deaths and 12·2% (10·8–13·6) of male deaths attributable to alcohol 
use. For the population aged 15–49 years, female attributable DALYs were 2·3% (95% UI 2·0–2·6) and male 
attributable DALYs were 8·9% (7·8–9·9). The three leading causes of attributable deaths in this age group were 
tuberculosis (1·4% [95% UI 1·0–1·7] of total deaths), road injuries (1·2% [0·7–1·9]), and self-harm (1·1% [0·6–1·5]). 
For populations aged 50 years and older, cancers accounted for a large proportion of total alcohol-attributable deaths 
in 2016, constituting 27·1% (95% UI 21·2–33·3) of total alcohol-attributable female deaths and 18·9% (15·3–22·6) of 
male deaths. The level of alcohol consumption that minimised harm across health outcomes was zero (95% UI 0·0–0·8) 
standard drinks per week.

Interpretation Alcohol use is a leading risk factor for global disease burden and causes substantial health loss. We 
found that the risk of all-cause mortality, and of cancers specifically, rises with increasing levels of consumption, and 
the level of consumption that minimises health loss is zero. These results suggest that alcohol control policies might 
need to be revised worldwide, refocusing on efforts to lower overall population-level consumption. 

Funding Bill & Melinda Gates Foundation. 
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Introduction 
Alcohol use has a complex association with health. 
Researchers have recognised alcohol use as a leading risk 
factor for disease burden, and studies link its consumption 
to 60 acute and chronic diseases.1–3 Additionally, some 
research suggests that low levels of alcohol consumption 
can have a protective effect on ischaemic heart disease, 
diabetes, and several other outcomes.4–6 This finding 
remains an open question, and recent studies have 
challenged this view by use of mendelian randomisation 
and meta-analyses.7–10 

Determination of harm due to alcohol use is com-
plicated further by the multiple mechanisms through 
which alcohol use affects health: through cumulative 
consumption leading to adverse effects on organs and 
tissues; by acute intoxication leading to injuries or 
poisoning; and by dependent drinking leading to 
impairments and potentially self-harm or violence. These 
effects are also influenced by an individual’s consumption 
volume and pattern of drinking.2 Measuring the health 
effects of alcohol use requires careful consideration of all 
these factors. 
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minimum relative risk of 0·86 (0·80–0·96) for men and 
0·82 (0·72–0·95) for women, occurring at 0·83 standard 
drinks daily for men and 0·92 standard drinks daily for 
women. We found no significant difference in relative 
risk curves for ischaemic heart disease or diabetes 
when estimating the curves by age. For all other out-
comes, including all cancers, we found that relative risk 
monotonically increased with alcohol consumption 
(appendix 2, pp 57–146).

In estimating the weighted relative risk curve, we 
found that consuming zero (95% UI 0·0–0·8) standard 
drinks daily minimised the overall risk of all health 
loss (figure 5). The risk rose monotonically with 
increasing amounts of daily drinking. This weighted 
relative risk curve took into account the protective effects 
of alcohol use associated with ischaemic heart disease 
and diabetes in females. However, these protective 
effects were offset by the risks associated with cancers, 
which in creased monotonically with consumption. In a 
sensitivity analysis, where we explored how the weighted 
relative risk curve changed on the basis of the choice of 
weights for various health outcomes, the curve changed 
signifi cantly only in settings where diabetes and 
ischaemic heart disease comprised more than 60% of 
total deaths in a population.

Discussion
In 2016, alcohol use led to 2·8 million deaths and was the 
leading risk factor for premature death and disability 
among people aged 15–49 years, with nearly 9% of all 
attributable DALYs for men and more than 2% for 
women. Our findings indicate that alcohol use was 
associated with far more health loss for males than for 
females, with the attributable burden for men around 
three times higher than that for women in 2016. By 
evaluating all associated relative risks for alcohol use, we 
found that consuming zero standard drinks daily 
minimises the overall risk to health. 

Previous research has analysed all-cause risk due to 
alcohol use by either investigating all-cause risk in 
particular cohorts and survey series, or through meta-
analyses of those studies.26,27 Past findings subsequently 
suggested a persistent protective effect for some low or 
moderate levels of alcohol consumption on all-cause 

mortality. However, these studies were limited by 
small sample sizes, inadequate control for confounders, 
and non-optimal choices of a reference category for 
calculating relative risks. More recent research, which 
has used methodologies such as mendelian randomis-
ation, pooling cohort studies, and multivariable adjusted 
meta-analyses, increasingly shows either a non-signifi-
cant or no protective effect of drinking on all-cause 
mortality or cardiovascular outcomes.7,14,28 Our results on 
the weighted attributable risk are consistent with this 
body of work. Taken together, these findings emphasise 
that alcohol use, regardless of amount, leads to health 
loss across populations. Although we found some 
protective effects for ischaemic heart disease and 
diabetes among women, these effects were offset when 
overall health risks were considered—especially because 
of the strong association between alcohol consump-
tion and the risk of cancer, injuries, and communic-
able disease. These findings stress the importance of 
assessing how alcohol use affects population health 
across the lifespan.

Evaluating attributable burden across SDI quintiles 
revealed the magnitude by which outcomes of alcohol 
use differ and how total attributable burden relates to 
increasing SDI. Our results indicate that alcohol use and 
its harmful effects on health could become an increasing 
challenge amid gains in SDI. Given that most low and 
low-to-middle SDI settings currently have lower average 
alcohol consumption than high-to-middle SDI settings, 
it is crucial for decision makers and government agencies 
to enact or maintain strong alcohol control policies today 
to prevent the potential for rising alcohol use in the 
future. Effective policies now could yield substantial 
population health benefits for years to come.

Figure 4: Relative risk curves for selected conditions by number of standard 
drinks consumed daily 
(A) Relative risk curves for breast cancer, ischaemic heart disease, diabetes, 
and tuberculosis for females. (B) Relative risk curves for lip and oral cavity cancer, 
ischaemic heart disease, diabetes, and tuberculosis for males. Points are relative 
risk estimates from studies. The vertical and horizontal bars capture the 
uncertainty in each study, related to the sample size and number of drinks 
consumed by individuals in the study. The black line represents the estimated 
relative risk for each condition at each level of consumption. The shaded green 
areas represent the 95% uncertainty interval associated with the estimated 
relative risk. The dotted line is a reference line for a relative risk of 1. The relative 
risk curves for all other health outcomes associated with alcohol use are 
presented in appendix 2 (pp 57–146).
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Figure 5: Weighted relative risk of alcohol for all attributable causes, by 
standard drinks consumed per day 
Age-standardised weights determined by the DALY rate in 2016, for both sexes. 
The dotted line is a reference line for a relative risk of 1. DALY=disability-adjusted 
life-year.
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Introduction 
Alcohol use has a complex association with health. 
Researchers have recognised alcohol use as a leading risk 
factor for disease burden, and studies link its consumption 
to 60 acute and chronic diseases.1–3 Additionally, some 
research suggests that low levels of alcohol consumption 
can have a protective effect on ischaemic heart disease, 
diabetes, and several other outcomes.4–6 This finding 
remains an open question, and recent studies have 
challenged this view by use of mendelian randomisation 
and meta-analyses.7–10 

Determination of harm due to alcohol use is com-
plicated further by the multiple mechanisms through 
which alcohol use affects health: through cumulative 
consumption leading to adverse effects on organs and 
tissues; by acute intoxication leading to injuries or 
poisoning; and by dependent drinking leading to 
impairments and potentially self-harm or violence. These 
effects are also influenced by an individual’s consumption 
volume and pattern of drinking.2 Measuring the health 
effects of alcohol use requires careful consideration of all 
these factors. 
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use. For the population aged 15–49 years, female attributable DALYs were 2·3% (95% UI 2·0–2·6) and male 
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male deaths. The level of alcohol consumption that minimised harm across health outcomes was zero (95% UI 0·0–0·8) 
standard drinks per week.

Interpretation Alcohol use is a leading risk factor for global disease burden and causes substantial health loss. We 
found that the risk of all-cause mortality, and of cancers specifically, rises with increasing levels of consumption, and 
the level of consumption that minimises health loss is zero. These results suggest that alcohol control policies might 
need to be revised worldwide, refocusing on efforts to lower overall population-level consumption. 
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ALDH2 下戸遺伝子、男女差は考慮されていない！
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お酒の量を減らすには
• １杯目を３０分かけて飲む（お酒を味わう）

• 食事と一緒に飲む

• よく噛んで食べる（食事を味わう、腸内細菌にも栄
養を届ける）

• 会話しながら飲む

• ２杯目からはノンアルコール飲料（できるかな？）



節酒のメリット

• 病気の予防（←DNA ダメージが減る）

• 睡眠の質の改善（→免疫力がアップ）

• 疲労からの回復促進（→活動能力アップ）

• 酒代の節約→ 高価（=美味）なお酒が買える！

• 飲酒運転・迷惑行為の減少



節酒のデメリット
• 酒づくり文化の衰退 

対策：単価上昇で収益確保

• 飲食業・観光・広告・夜間タクシーなどへの打撃 
対策：産業構造の変化で対応

• 国の税収の減少 
対策：医療費の減少でバランス

• 人間関係の希薄化・職場の精神的ストレス増加 
対策：雑談・セルフケアの奨励



百薬の長

共感力を高める

ARTICLE

Ethanol facilitates socially evoked memory recall in
mice by recruiting pain-sensitive anterior cingulate
cortical neurons
Tetsuya Sakaguchi1, Satoshi Iwasaki1, Mami Okada1, Kazuki Okamoto1 & Yuji Ikegaya 1,2

Alcohol is a traditional social-bonding reinforcer; however, the neural mechanism underlying

ethanol-driven social behaviors remains elusive. Here, we report that ethanol facilitates

observational fear response. Observer mice exhibited stronger defensive immobility while

observing cagemates that received repetitive foot shocks if the observer mice had experi-

enced a brief priming foot shock. This enhancement was associated with an observation-

induced recruitment of subsets of anterior cingulate cortex (ACC) neurons in the observer

mouse that were responsive to its own pain. The vicariously activated ACC neurons projected

their axons preferentially to the basolateral amygdala. Ethanol shifted the ACC neuronal

balance toward inhibition, facilitated the preferential ACC neuronal recruitment during

observation, and enhanced observational fear response, independent of an oxytocin signaling

pathway. Furthermore, ethanol enhanced socially evoked fear response in autism model mice.

DOI: 10.1038/s41467-018-05894-y OPEN
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(1 mA, 1 s) 300 s after placement in the chamber and received three additional
shocks of the same intensity every 60 s. They were returned to the home cage 60 s
after the last shock. The animals were replaced in the same chamber 2 and 24 h
later, and their movements were video-recorded for 5 min. Immobility time was
calculated as described above.

Data analysis. The Shapiro–Wilk test was used to confirm the normality of data
distributions. The Student t test, paired t test, Mann–Whitney U test, and t-based
bootstrap test were used for comparisons between two groups. One-way analysis of
variance, Kruskal–Wallis test and t-based bootstrap test were used for comparisons
among more than two independent groups. Statistical significance was set at P < 0.05.

Data availability
The data that support the findings of this study are available from the corresponding
author upon reasonable request.

Received: 6 November 2017 Accepted: 9 July 2018
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飲み会

DNA を削ってまでして 
参加者と心の絆を強める会
＝

相手を選ぶ必要ありそう

いのち



ウェルビーイング推進会議
2025年5月末 NHK ニュース



あなたにとって幸福とは？

人それぞれでいいんです



ワタシの幸福をちょっと
紹介します

実は、とある哲学者の受け売り…



フェルメール「天文学者」

スピノザ



活動能力の増大 = 幸福
どんな些細なことでもいいんです 

昨日より今日、何か前進があれば 

漢字を一つ覚えた 
楽器が上手く弾けた 

スクワットが1回多くできた 
健康の知識が一つ増えた 
孫の顔を見て元気出た 

などなど
スピノザは活動能力のことを 
「コナトス」と名付けました



本性が違えば、活動能力の種類も違う

魚は水の中を泳ぎます 
より速く泳げると幸福

何が幸福かは人それぞれ
遺伝子も違いますから…

人間も個人によって本性（個性）
が異なります

鳥は空を飛びます 
より高く飛べると幸福



健康は活動能力向上の土台

でも、健康なだけでは活動能力は向上しません。
（特に中年以降） 

逆に、健康でなくても活動能力を高めることはでき
ます。 

健康であると、医療費の節約になります。節約でき
た分を自分に投資して、活動能力の向上につなげる
ことはできそうです。



まとめ

• お酒を毎日飲むのはやめましょう。ここぞという時
（ハレの日）に、適量飲めばもっと楽しい。

• 禁煙は既に常識、次はお酒。

• ゆっくり飲んで、節酒を心がけましょう！

• 活動能力（コナトス）を増大させ、幸福な日々を過
ごそう！！




