
Expectation of a collaboration between New Zealand and
Japan for Developmental Origins of Health and Disease
(DOHaD) research: a short introduction*

Introductory remarks

Sir Peter Gluckman, the former director of the Liggins Institute at
the University Auckland, was invited to a special lecture at the 86th
annual meeting of the Japan Endocrine Society in Sendai, Japan in
April 2013. After the meeting, some council members of the Japan
Society for Developmental Origins of Health and Disease
(DOHaD-Japan) met him in Tokyo, Japan, and proposed a col-
laboration for DOHaD research between New Zealand and Japan.
He agreed and suggested holding a kickoff meeting. During the 8th
world congress of DOHaD 2013 in Singapore, 11 New Zealand
and 14 Japanese DOHaD researchers met, developed mutual
friendships and discussed potential collaborations. We initiated a
number of collaborative research projects between the two coun-
tries and prepared grant applications for bilateral scientific programs
between Japan and New Zealand for the Japan Society for the
Promotion of Science (JSPS). The JSPS accepted our applications
and agreed to financially support an international seminar at the
Liggins Institute at the University of Auckland. ‘New Zealand–
Japan joint seminar for DOHaD epigenetics and cohort research’
was held at the Liggins Institute on 2–3 February 2016. At the
beginning of the seminar, the council-general of Japan in Auckland,
Mr Yoshitaka Yokoyama, addressed a special remark indicating not
only the scientific significance, but also the important contribution
of developing further friendships between the two countries.1

In total, 18 New Zealand and 14 Japanese researchers, including
young postdoctoral researchers, presented their research data2 and
discussed how to develop two-way research projects, including
the exchange of young researchers,2 when the international
symposium between New Zealand and Japan was proposed to be
held during the 5th annual meeting of DOHaD-Japan in Tokyo
on 23–24 July 2016. Professor Frank Bloomfield and Professor
Justin O’Sullivan came to Tokyo fromNew Zealand to present at
the international symposium in addition to three Japanese
speakers, and 180 Japanese DOHaD researchers attended.2

This theme issue was organized to introduce presentations at
the international symposium.

Promising future comparative study of DOHaD cohorts
between New Zealand and Japan from the aspect of
geographical and/or geopolitical characteristics

Cohort studies play pivotal roles in the development of the
DOHaD theory.3,4 There have been some pioneering cohort

studies, that is, a British cohort study in the county of
Hertfordshire (Barker Hypothesis),5–7 a Dutch cohort study
following famine during World War II,8 and the Helsinki birth
cohort study,9 which have led to the innovative concept that a
relationship exists between environmental violence in early life
and the incidence of non-communicable diseases (NCDs)
throughout later life.
New Zealand and Japan are both composed of isolated

islands, are located on the pan-Pacific side of the Asia Oceania
region, and have similar total areas, that is, 268,000 km2

and 378,000 km2, respectively, with considerable mountain
regions. However, different characteristics exist from geopoli-
tical and ethnological aspects between the two countries, which
may be attractive and promising targets for comparative studies
of ongoing DOHaD cohort studies and/or the collaborative
planning of new studies.
Based on 2015 data, the population of New Zealand is

4.7 million (17 persons/km2), while that of Japan is 127.3 million
(343 persons/km2). Most Japanese residents are of a unique
Mongoloid descent10 and have lived in the pan-Pacific islands of
comparable area for thousands of years. Modern Japanese people
have a unique food culture, Washoku,11 which differs from that
of other Asian cultures, such as Chinese and Korean; however,
there is now a considerable influence from a Western-style diet as
well as food globalization.12

In Japan, the prevalence of obesity or being overweight has
consistently increased among adult males as well as mature
and elderly women, whereas undernourishment is common
among young women of childbearing age because of their
strong desire to be thin.13,14 A decrease in the body mass index
of young Japanese women has been linked to an increase in low
birth weight neonates as well as a decrease in the mean birth
weight.14–16 Kubota et al.17 previously reported that mean
energy intake by pregnant Japanese women was <1600
kilocalories/day through pregnancy, which is 30% (second
trimester) and 37% (third trimester) below the recommenda-
tions of the Ministry of Health, Labour and Welfare, Japan,
suggesting large numbers of relatively undernourished fetuses
due to insufficient maternal energy intake. This is unusual in
developed countries in which obesity is typically a serious
social issue, even among pregnant women. Gluckman et al.16

indicated that insufficient energy intake by Japanese pregnant
women may be related to the prevalence of NCDs from the
viewpoint of the developmental origins hypothesis.
In contrast to the ethnicity of Japan, that of New Zealand is

heterogeneous, comprising Caucasians, Polynesians, such as
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native Māori, Mongoloids, and considerable mixed ethnicity
populations. The number of immigrants to New Zealand
markedly increased, particularly from Europe, in the late 18th
century, and this was followed by an increase in Asian
immigrants, while Māori people reached New Zealand much
earlier. Since two-thirds of the entire population of New
Zealand is Caucasian, mostly European, a Western-style diet is
the most popular. The prevalence of obesity is a serious social
issue in New Zealand, particularly among Māori and Pacific
islanders.18,19

Interestingly, mean birth weight of Chinese in New Zealand
is more than 3400 g,20 while that of Japanese in Japan is
<3000 g,21 even with similar Asian Mongoloid background.

Since marked differences exist in nutritional supply from
early to later life between Japan and New Zealand, a compari-
son of the epigenetic data of cohort studies may be useful for
investigating contradictory nutritional influences on epigenetic
modifications associated with the incidence of NCDs. On the
other hand, ethnic differences between the two countries may
be advantageous for examining the contribution of genetic
diversity to the developmental origins hypothesis. Moreover, a
comparison of epigenetic as well as genetic cohort data between
the two countries may lead to the identification of common
epigenetic pathways underlying the DOHaD theory among
individuals with a wide variety of genetic backgrounds.

DOHaD research centers in New Zealand and Japan

The Liggins Institute at the University of Auckland, New
Zealand, has focused on improving life-long health through
research into the long-term consequences of early life events,
and is the leading DOHaD research center not only in New
Zealand, but also worldwide.22 Although there is currently no
single institution that leads DOHaD research in Japan,
DOHaD-Japan was launched in July 2012.2 DOHaD-Japan
became an official chapter member of the International Society
for DOHaD in September 2014. DOHaD-Japan has held
annual meetings, at which ~200 Japanese researchers have
attended every year from a wide variety of DOHaD-associated
research areas, such as birth cohort studies, developmental
neurology, animal science, zootechnical science, toxicology,
nutritional science, genetics, epigenetics, neonatology, obste-
trics, pediatrics, internal medicine, midwifes and nutritionists.
Thus, New Zealand and Japan both have core organizations,
albeit different types, for organizing and continuously sup-
porting collaborative projects on DOHaD research between
the two countries.

Conclusion

Collaborative DOHaD research between New Zealand and
Japan has just been launched. It will be beneficial for future
collaborative DOHaD research to consider differences in
life-long nutritional supply as well as ethnic diversity between
the two countries under similar geographical backgrounds.
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