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Promoting DOHaD in Latin America

Elena Zambrano

Departamento de Biología de la Reproducción, Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán,
Ciudad de México, México

My full name is Elena Zambrano González because in Mexico we use both our paternal and
maternal last names, which may explain my interests in maternal and paternal factors in
DOHaD. However, my scientific name is Elena Zambrano because in countries where the
two surnames are not used, the first surname is sometimes thought to be the middle name.
To avoid problems in science, I use only one last name. I completed a BSc degree in chemistry
pharmacobiology, master’s degree in science (biology), and PhD in science (biology) at the
Universidad Nacional Autónoma de México (UNAM), Mexico City, Mexico. I have been inter-
ested in reproductive biology since my PhD years, in which I focused on studying hypothalamic
gonadotropins. During my 2 years of postdoc with Dr. Peter W. Nathanielsz at Cornell
University, I developed an interest in fetal programming and its life-course consequences.
After Cornell, I returned to Mexico to develop several powerful rat models of developmental
programming. These were the first studies I undertook as an independent investigator. They
were published as first author papers in the prestigious Journal of Physiology.1–4

When I came back to Mexico frommy postdoctoral training at Cornell, it was very challeng-
ing to set up my own research program as an independent researcher. I was very frustrated
because I had many ideas that I wanted to develop, but as a young scientist there was no money
or resource to support me. At the beginning of the century, the DOHaD field was not a research
priority inMexico, so it was a very difficult concept to sell to granting bodies. One day I was very
depressed and decided to visit one of my PhD mentors, Dr. Fernando Larrea Gallo. He told me
that in order to do good scientific research I needed to have a great tolerance and resilience to
endure setbacks. This advice matched perfectly with a typical phrase of Dr. Peter Nathanielsz
(mymentor formy postdoctoral training, and still my counselor): “pain is inevitable, but stress is
controllable.”He also taught me the need to never give up and always respond politely when one
feels that a wrong decision has been made on a grant or paper. He reminded me that when the
great American Frontier was opened up by the pioneers it was not the arrows in the front they
feared but the bullets in the back. There is always a price for proposing an innovative idea.
In addition to Peter Nathanielsz, the late Dr. Thomas J. McDonald was an important influence
in my career; he taught me to do pure science just for the pleasure of fulfilling my innate human
curiosity. He also taught me the value of friendship and going the extra mile for each other.

Advice from my mentors helped me to be patient, which was eventually rewarded with the
success of my first funded grant. Here, I have been supported in my passion to contribute to
answering questions in controversial areas. Developmental programming was controversial
in Mexico when I started research in the field in 2000. Now programming is clearly seen as
a major area of human health in almost all the countries of Latin America. In 2013, I was invited
to participate in the 3rd International Symposium on Metabolic Programming and Stress, held
in Morretes, Brazil under the leadership of Prof. Paulo Mathias from the Universidade Estadual
de Maringá. At that meeting, he shared with me his vision of a Brazilian DOHaD Society, and
I suggested that we should start a wider Latin American group, which was finally established
during the 8th DOHaD World Congress, in Singapore, as the Ibero-American DOHaD
Chapter under the presidency of Prof. Francisco Mardones. Following which Prof. Mathias
organized the 1st Meeting of the Ibero-American DOHaD Chapter in November 2014 in
Ponta Grozza, Brazil, to be held every 2 years. During the second meeting in São Luís –
Brazil, Paulo Mathias was elected as president with myself as vice president. The third meeting
was in November 2018 in Cancún, México and it was at this meeting that we established that our
Society should be named as the Latin American DOHaD Chapter. We have published a themed
issue in Journal of Developmental Origins of Health and Disease to raise awareness of the work
of our Chapter members.5 In this sense, it has been very rewarding to know that I am a part of
the history of DOHaD in Mexico, to be a pioneer in the area and a person that worked in the
consolidation of a DOHaD Society in Latin America.

Since I have been asked to address the issue of “Promoting DOHaD in Latin America,”
it gives me pleasure to note that my country Mexico and others as Brazil, Chile, and
Argentina are increasingly paying more attention to the importance of DOHaD. Our Latin
American DOHaD Chapter is committed to enrolling investigators from the other smaller
Latin American countries. We need a plan/vision of the long-term sustainability and involvement
of researchers, students, and government officials in the field of DOHaD in order to maximize
public health benefits.
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Working in a country with relatively few economic resources
creates challenges for researchers. For example, there are many
layers of bureaucracy and reagents cost more and take longer to
be delivered. The availability of fewer resources means we must
optimize and strengthen our existing resources. In our case, our
limited resources prevented us from buying commercial diets from
companies. This prompted us to prepare our own diets, allowing us
better control of the ingredients and to make variations according
to our research question. Importantly, the human population we
have is ideal for DOHaD studies. Unfortunately in Mexico and
other Latin American countries, there are fewer resources for
the majority of the population. As a result, malnutrition and poor
diets that generate problems of undernutrition, overweight, and
obesity are common among the population. Thus, the people of
Mexico are most likely to benefit from the knowledge gained in
my research.

I am excited by the biology of programming at the molecular to
the whole animal phenotype. I have contributed toward uncover-
ing molecular mechanisms underlying changes in phenotype in
response to programming challenges. I have conducted studies
on maternal nutrient restriction,1–4,6–9 obesity,10–13 and more
recent studies on aging-related issues.4,14–16We are currently work-
ing on programming changes related to microbiome and probiot-
ics. Our studies use protocols that permit identification of the
period of exposure- and sex-dependent outcomes resulting from
decreased and increased maternal nutrition during important
windows of development (fetal and neonatal). My group was
one of the first groups to address gender-related differences in
the programming field.2,3

There is now much interest in the passage of programming
outcomes across generations. The paper on the intergenerational
passage of insulin resistance from mother to second-generation
offspring2 was cited as a meritorious study by The Physiologist,
the official magazine of the American Physiological Society.
It was also highlighted by the Wall Street Journal and appeared
on the web page of several international news organizations such
as the British Broadcasting Corporation.

Our group was among the first to evaluate maternal interven-
tions to prevent offspring outcomes and to explore mechanisms
of negative programming by maternal undernutrition and obesity.
We have developed three different models of maternal inter-
ventions to prevent adverse offspring outcomes: (1) dietary
intervention prior to pregnancy,10,11 wherein we demonstrated that
the metabolic abnormalities seen in offspring of obese rats can,
to some extent, be prevented by dietary intervention prior to
pregnancy. For this paper,10 I received the Funsalud Award (best
nutrition paper in Mexico in 2010) and an award from the largest
food retailer in the whole of Latin America (Bimbo Co, 2010);
(2) both maternal and offspring exercise interventions17,18 and
recently (3) maternal antioxidant interventions.19 However, if
interventions cannot be applied in obese pregnant women, it is
necessary to determine whether interventions in offspring are
beneficial, since it is becoming evident that paternal obesity
induces paternal programming though changes in spermatozoa,
we have recently published data on how maternal obesity impairs
male rat offspring reproductive capacity.20 We showed that regular
physical voluntary exercise even in oldmale offspring of obesemoth-
ers improves sperm quality, reduces oxidative stress biomarkers in
both the testes and the sperm, and improves fertility. The study high-
lights the fact that it is never too late for exercise to be beneficial.

In November 2019, during the Meeting of the National
Institutes of Health of Mexico, our group was acknowledged
as published the best article in the biomedical area in 2018.13

This paper was the first to undertake transcriptomics in offspring
of obese mothers. The first author, Consuelo Lomas, was one of
my first postdoctoral students and we still work together. This
recognition shows the importance that the concept of development
programming has acquired in Mexico in terms of public health.
As I write this commentary even this week, Journal of Physiology pub-
lished a paper in which another postdoctoral student, Guadalupe
Rodríguez, was the first author on a paper16 on the interaction of pro-
gramming and aging – another new frontier.

Science is my passion. To work in science is a privilege, we get
paid to play. My work is a kind of lifestyle; I cannot take it away
frommymind. The small details in my life can be applied to simple
experiments. We, as scientists, get excited very easily with results
hot off the bench or when our papers and grants are accepted, often
after much clarification and debate with reviewers. This critical
appraisal of work improves us all and must be encouraged in our-
selves and our students. I love to give public presentations showing
our results to our peers and the general public. I also love teaching
and advising students. An advantage of doing science in Mexico
is that many students want to pursue an experimental thesis at
undergraduate, bachelor’s, master’s, and doctoral levels. I have
acted as mentor for 23 undergraduate thesis students, 5 masters
and 8 PhD students, 7 of them currently work in self-funded
research in permanent positions, and some with grants of their
own, at different Mexican National Institutes of Health and
at the UNAM. Some of them are continuing their research in
the programming field – an example of intergenerational passage
of research involvement. Their studies have been very productive.
Teaching to me is so special because it is like planting seeds that
you may never see grow, but you know that one day they will
flourish.

Besides being a scientist, I am a mother of two children, Andrea
and Ricardo. A big difficulty as a women scientist is being amom at
the same time. In my experience, motherhood has been more chal-
lenging than being a scientist. However, experiencing pregnancy
and lactation gave me new tools to understand maternal physiol-
ogy and modify according to my personal experience, the experi-
ments I was designing. Children when they are young demand
a lot of time and many unforeseen events arise. While the priority
in my life is my children, which does not make me irresponsible in
my work, it just makes me much more efficient with my time.
In my case, the first articles I published as an independent
researcher and corresponding author came out right after the birth
of my two children. Their births marked the beginning of my pro-
ductivity as an independent researcher. My kids and my husband
Eduardo are themost important part of my life. I lovemywork, but
I definitely think that family is the core of one’s personal life.
My parents, Mario and Angeles, have been the living example of
this close family love and support for me. They have supported
me throughout my entire life. I am the proof that being raised
within a loving family helps to find happiness in a well-balanced life
or “positive programming.” I also need other activities to feel fulfilled
as a person. I like to take pictures and have published one book of
pictures and stories titled “Luz y Tinta, fotos para leer,”whichmeans
“Light and Ink, pictures to be read.” I also like running and always
bring my trainers to conferences. Maybe we can talk science during
an early morning run at the next DOHaD conference.
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