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Abstract: Problem statement: Human Nutrition, a necessary component of healtication, studies
the food-depended growth/maintenance of the hunoaly.bTo approach what nutritionists will need
to apply in the 21st century, we searched thedlitee for new syllabus-fieldsApproach: We
detected fields likely to play a significant anchdawvative role in university teaching of Human
Nutrition; then tried a synthesis of biological asmtial approache®esults. The courses connecting
with the new era may be: (1) Molecular nutritioogtising on nutrient related interactions at theegen
protein and metabolic levels. This includes nuwntl biochemistry, concerned with the
structure/function of nutrients; nutritional genasyi concerned with genome-nutrient interactions and
including genetic variation on individual nutriergguirements (nutrigenetics); nutritional
metabolomics, concerned with interactions of mediab@athways with nutrients; nutritional
epigenomics, concerned with relationships betweatemal nutrition and foetal development at the
molecular level. (2) Nutritional systems biologyhish integrates the molecular physiology of
nutrition, from the intracellular to the inter-orgdevel, involving mathematical modelling. (3)
Nutrition and behaviour, focusing on the relati@msong dietary patterns, hunger, satiety, mood and
the central nervous system. (4) Community Nutritivhich is the promotion of health and prevention
of nutritional diseases in the community level. Gouamity Nutrition involves application of social
science as well as psychological, cultural, ecomorand public health policy methods in
groups/populations. (5) Social Nutrition, that feea on the social, cultural, religious, economid an
political aspects of eating and how these may érfbe people’s nutrition and assists in overcoming
the limitations in understanding all determinanfsfaod intake. Conclusion/Recommendations:
Current research in biological sciences brings iNot-Dietetics closer to biomedical
sciences/applications and integrates our knowl¢dagemust be included in the syllabuses/currictdila o
tertiary education Nutrition. On the other handciabscience approaches add significantly in these
schemes, since genes and lifestyles do interdairiman biology.
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INTRODUCTION designated Nutrition courses (Adang al., 2006;

Kafatos, 2009). Nutrition is coming to the fore as
Human Nutrition entails the study of the food- major modifiable determinant of chronic diseasethwi
depended growth, maintenance and repair of the bodscientific evidence increasingly supporting the wie

and comprises a necessary component of tertiarthat alterations in diet have strong effects, kumhitive

education in health. Human Nutrition science hasand negative, on health throughout all human life.
received special attention over the past three diega Most importantly, dietary adjustments may not
although adequate nutrition instruction is not ajsva only influence present health, but may determine

provided in universities or is not provided within whether or not an individual will develop such dises
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as obesity; diabetes; cardiovascular disease; aleverclear that the Social Science approaches have a

forms of cancer; or osteoporosis and dementia muchignificant role; the necessity of this dimensia i

later in life. These chronic diseases are burdetiieg already presented convincingly in the literaturel{@®

health in both the developed and the developingind Freake, 2003).

countries. Therefore, there is a need of community

based recommendations for nutrition and socialnseie RESULTSAND DISCUSSION

approaches, in the prevention of chronic diseaseis.

cou_ld be ach|e_ved_by scientists W'th high standmfds_ Presenting our literature and notions research, we

tertiary education in several medical and paranadic .
ropose some relevant courses to be adopted irefutu

sciences and professions, as internal medicineﬁI - S . .
nutrition-dietetics, nursing, midwifery, sociologgnd utr|t|on-D|etet|cs syllabuses and curricula. This
' ' ' roposal is not based on the extent of the relevant

sports sciences The progress of Human Nutritiof ; S
science depends on specific practices and innavati iterature, but rather on the edug:atlve and inngeat
knowledge transmitted to students, through newelevance of the studies we mention, as well abam
courses, as well as research activities (Mann an@0nvincing they were to us. The courses may include
Truswell, 2012; Gibney, 2009).
Molecular nutrition: Molecular nutrition (Elliottet al.,
MATERIALSAND METHODS 2007; Taylor, 2006; Sansomt al., 2007; Zeisekt al.,
2005) is a discipline focusing on nutrient-related
Faculty resistance to changing university schoolnteractions at the gene, protein and metabolielsev
curricula is a major barrier to overcome in theogfto ~ This includes nutritional biochemistry, concerneihw
expand nutrition education (Armstrong and Koffman,the structure and function of well known or new
2000). To overcome this resistance, it takes syistem nutrient chem!cal components; nutr|.t|onal genomics,
proposals and initiatives; i.e., in USA, the Nutrit concerned with genome-nutrient interactions and

Academic Awards (NNA) program is an effort to including assessment of genetic variation on irhlial
spearhead innovations in nutrition education and imutrlent-reqwrements (nutrigenetics); nutritional

ways to integrate the subject into medical SChoometabolomms, concerned with multiple interactiarfis

; ) . etabolic pathways with nutrients; nutritional
curricula and medical practice (Pearsoal., 2001)'. .__.__epigenomics, concerned with the relationships betwe
In order to approach and deduce what nutritionist

; : ) ) Ynaternal nutrition and foetal development at the
and medics/paramedics will need to know in the 21spysiacylar level, i.e., the placental role and retjah of

century, we searched in the literature and detefeéts glucose transport to the foetus.
likely to play a significant and innovative roletaaching Molecular nutrition has been applied successfully

Human Nutrition. These fields represent new angne recent years, as i.e., to elucidate the mesirafor
innovative “dimensions” on teaching and researcth any, regulation of sterol uptake in the intestined an

their significance was evaluated both on the abiiia

of convincing articles in the literature, as wedl @n the
background of the 12 years teaching experiencethieat
Department of Nutrition and Dietetics, T.E.I of @&e
has. As Dr. Lisa Hark puts it in a straight-forwavdy,
summarizing the experience from the N.N.A fundirig o
21 USA medical schools to develop, implement, eatelu
and disseminate nutrition curricula: the first assvas/is
“be creative and think out of the box when you are
developing a nutrition curriculum” (Hark, 2006);jghn

intervene to reduce cholesterol uptake. In addittha
current technological conveniences that allow us to
measure hundreds or thousands of metabolites il sma
samples of biological fluids or tissues, make isgible

to assess the metabolic component of nutritional
phenotypes and will allow individualized dietary
recommendations (Germahal., 2004).

Nutritional sysems biology: Nutritional systems biology

our opinion can concern both course selection/desig (Panagiotou and Nielsen, 2009) is a discipline fi@aises
well as teaching strategies. on m_tegratlng the molecu_lar physiology of nutrlt@rom

According to Feyerabend (1986), there are ndhe mtrac_ellular to the inter-organ Ie_vel and |Ines_
methodological rules which are always to be used bjnathematical (Reeet al., 2006) modelling and analysis.
scientists, since prescriptive scientific methodsydimit ~ Model design translates the knowledge base inttiaets
their activities and hence restrict scientific pesg. and reactions and develops it into a network dragréth
Consequently, the approach presented here is tieurislinked equations. Process diagrams have been sesetbi
and not systematic, representing the vision, betiev map the interaction of adipocytes (lipid cells)pai@cytes
and even bias that we have on teaching the scieince (liver cells), skeletal muscle cells and pancreadia-cells
Nutrition and its applications. Within this visioit,is  in the metabolic syndrome (Kitamsbal., 2004).
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Functional food utilization in human diet: Functional attention and learning processes in children, éffec
foods are an emerging field in nutrition science do  of sub-clinical vitamin deficiencies on behaviour,
their increasing popularity with health-conscioustrace element analysis studies and violent behaviou
consumers. They are healthy foods claimed to have @Vorobeyet al., 2006).
health-promoting or disease-preventing property
beyond the basic function of supplying nutrients.Maternal and child nutrition: This course would give
Functional food improve health not through offering knowledge of nutrition and its outcomes in womed an
calories but through regulating physiological humantheir children, both in early and later life andwhthe
mechanisms, including intestine functions, prevanti nutritional exposures and/or diseases in the paénat
of inflammations, suppression of allergic reactions period and in early childhood are associated with
nutritional support of immune-suppressed patients. obesity, or the occurrence of other chronic disease
The general category of functional food includes(McGowan et al., 2008; Gkouskowet al., 2010). It
processed food or foods fortified with health- would include pre-conceptual, antenatal and postnat
promoting  additives, like “vitamin-enriched” maternal nutrition, women’s nutrition throughoutith
products (Mermel, 2004). However, many of thereproductive years and foetal, neonatal, infanildch
Cretan- or Mediterranean-diet foods are functionaland adolescent nutrition and their effects througho
and its beneficial effects occur due to theirlife. Of course, this approach already exists innyna
synergistic action (Fragkiadakist al., 2012). Nutrition-Dietetics syllabuses, still molecular lugy
Fermented foods with live cultures are considered aand epigenetics allow new integrated informatiotpéo
functional foods with probiotic benefits. Current added (Kaatet al., 2007).
developments in probiotic science, in addition to
finding the most appropriate and efficient Effect of environmental conditions on food
combination of probiotics/prebiotics, concerns #hre properties: Environmental conditions can influence
directions mainly: The subcutaneous administratiorfood properties (Karray-Bouraouiet al., 2010).
of whole live probiotic micro-organisms; the Furthermore, recently, the nuclear reactor explosip
development and administration of recombinantFukushima Daiichi, Japan, caused widespread concern
probiotic strains, to further enhance their benafic about the implications for humans, as the risk woul
properties (Ahmaat al., 2011). be increased if radioactive contaminated foods are
consumed. Radioactive particles can be transmitted

Nutrition and behaviour: Nutriton and behaviour through the food chain. The type of radioactive
(Bathalonet al., 2000) is focusing on the relations amongelements, the way these elements contaminate foods,
dietary patterns, behaviour factors, mood and émral ~ the type of foods being contaminated, should be
nervous system. Of specific interest in this aneatae  included in this course. Moreover, heavy metal
behavioural aspects of overweight and obesity egicke ~ contamination of food crops, vegetables, fishesigho
(Dababnehet al., 2011), since according to the World be included in this field. For example, mercury (a
Health Organization (WHO) “obesity has reachedtoxic heavy metal) can potentially contaminate dish
epidemic proportions globally, with more than libii ~ and these food, known for their cardiovascular
adults overweight-at least 300 million of them ialy ~ positive effects, may become harmful. Pollutiorttue
obese-and is a major contributor to the global eardf ~ €nvironment seems to be involved in more diseases
chronic disease and disability”. This type of cesrsnay ~ than we tend to believe in the past (letel., 2006).
also include the study of hunger and satiety cantro

Furthermore, the nutrition and behaviour teaching-uture-dietetics ethics: The emphasis on this course
axis can be interconnected with the previousmust be given on projecting the values and ethical
mentioned molecular nutrition axis as i.e., analysfi  principles guiding the dietetics profession on egimey
proposed mechanisms by which Poly-Unsaturated@nd future problems/controversies, as the utiiratf
Fatty Acids (PUFAs) are related with depression‘health claims” for the promotion of advanced
through their role in membrane fluidity or/and thei nutritional supplements or novel food; internet dzhs
influence on processes as neurotransmission and iditritional consultation; promotion of combinedhéss,
channel flow, formation of pro-inflammatory nutrition and beauty services. Students shoulchléze
eicosanoids effecting neurotransmission (Papandreo@ode of Ethics for all dietetic practitioners armiahto
et al., 2011). The relation of micronutrients with use it American Dietetic Association, 2009.
behaviour would be included in the teaching  The dietetics practitioner should provide
procedure i.e., the effect of iron deficiency on professional services with objectivity and with pest
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for the unique needs and values of individualsciita  consumption of legumes, high consumption of
dietetics based on evidence-based principles amdrdu  unrefined cereals, high consumption of fruits,
information and exercise professional judgment wwith vegetables and nuts, moderate consumption of dairy
the limits of his or her qualifications; collabagatvith  products (mostly as cheese and yogurt), moderate to
others, seek counsel, or makes referrals as apatepr high consumption of fish, low consumption of meiatl a
Again, elements of this approach already exist @amyn meat products and moderate red wine consumption, ca
Nutrition-Dietetics  curricula, however scientific explain the health benefits it has (Fragkiadakisl.,
progress, as i.e., the actual functional food hitnghe  2012). The diversity and the variety of Mediterrame
role of nutritional supplements in practise (Zadetd food cultures (Zubaida and Tapper, 2000) are an
Begum, 2011); the set of new questions concerningutstanding and underestimated sustainable
correct dietetic practises in the enteric and paren  development resource that has not yet been fully
nutrition field (Ganzini, 2006), demand new views. researched, systematically taught to universityestis,

or effectively exploited economically. Nutritional

Community nutrition: Nutritional sciences are based on tradition, culture and paradigms not only connest u
levels of organizational complexity, from molecyles With the past but show a “path” to re-test, in teeent
through metabolism, to populations (Pelto and Feeak days of economical, social and psychological crisis
2003). Nutrition-Dietetics application, as well as (Fragkiadakistal., 2012).
nutrition education of consumers, needs to addmess
preferences and sensory-affective factors; persimted The need of social science approaches. As stated by
factors such as perceptions, beliefs, attitudesnings Pelto and Freake (2003): “The need to incorporatéab
and social norms; and environmental factors (Cdaten science approaches in nutrition is apparent when th
2008). Community nutrition (Nnakwe, 2009) is the limitations of an exclusive focus on biological
process of helping individuals and groups to dgvelo approaches are examined. For example, despite great
healthy eating habits, in order to promote wellnesd  advances in our knowledge about the metabolic and
prevent the side effects of modern chronic dise@ise. molecular pathways that govern energy metabolisdh an
goal of community nutrition is to educate peoptarrall ~ food intake, the incidence of obesity continuesige to
age groups, so that they adopt healthy eatingshabit epidemic proportions. Biological knowledge, alone,
Nutritionists work with many other health care inadequate to understand this phenomenon and its
professionals in promoting improved community consequences”. Social, as well as economic, fatsacs
nutrition. Their efforts emphasize a preventiveto particular nutritional outcomes (Pelto and Fegak
approach in educating individuals in how a change i 2003); consequently subjects as, cultural/nutriion
dietary habits will reduce the risk of illness. @eming  perspectives (Satyavatéi al., 2012); political economy
the promotion of health and prevention of nutritibn of food (Fang and Lee, 2009) and nutrition; chitdre
diseases in the local community level (Badaruddowh nutritonal —~ awareness; exercise; television and
Kumar, 2011); it includes activities on nutrition advertisement effects on food preferences; imnigrat
education, health promotion, food hygiene and guali effects; modern lifestyle effects, have to be redesd
programs, food supplementation programs (i.e.and presented in tertiary education.
fluoride, folic acid, iodine and iron), preventive
programs, local policy analysis and development CONCLUSION
(Angelopoulos et al., 2009). Community nutrition
involves  application of social-science as well as  The American Society for Nutritional Sciences
psychological, cultural, agricultural, economicnal  (ASNS) Graduate Nutrition Education Committee,
and public health policy methods for working with suggests that three major challenges face thetiooai
groups and populations (Nnakwe, 2009). sciences: (a) to train doctoral students to be duil
active participants in interdisciplinary researchda
Healthy dietary patterns promotion: Patterns based discovery; (b) to achieve this goal while maintami
on local diets paradigms and cultures. In examhle, nutrition’s unique academic identity and (c) fostgra
Cretan/Mediterranean Diet, which is basically thecohesive academic community (Allehal., 2002). As
natural eating habits of the people of Crete duthrg we enter the second decade of the 21st century,
1960s, is associated with the lowest known rates ofiutrition is further recognized as a major paramefe
chronic diseases in the world and the highest difl@lt human wellbeing, quality of life and disease préizn
expectancy (Simopoulos, 2001). The content of thiSThe most exciting academic challenges and
diet, including high olive oil consumption, high employment opportunities for nutritional sciences
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graduates interface with other disciplines (Alkgral., Bathalon, G.P., K.L. Tucker, N.P. Hays, A.G. Vinken

2002): Current research in molecular nutrition, and A.S. Greenbergt al., 2000. Psychological
biochemistry, nutritional epidemiology and public measures of eating behavior and the accuracy of 3
health, brings the science of Nutrition-Dietetidsser common dietary assessment methods in healthy
to biomedical science and application and integoaie postmenopausal women. Am. J. Clin. Nutr., 71:

knowledge that must be included in the syllabusets a 739-745. o i

curricula of tertiary-education nutrition. On theher ~ Bender, D.A,, 1995. Nutrition in the curriculum for
hand, Nutrition-Dietetics applications have to dithw health-care  professionals.  Environ.  Manage.
individual persons and with populations, thus, gbeial Health, 6: 14-16. Dot
dimensions have to be taken into account and studie Con%:ritlom?/gg%ggggs1883%;?10 education:  linkin
depth. In addition to the dieticians, other spésislare WO X : 9

. k ) ; research, theory and practice. Asia Pac. J. Clin.
and must further be involved in teaching various Nutr.. 17: 176-179.

aspects of nutrition, including biochemists, phacisis, Dababneh, B.F., J.M. El-Qudah and A.A. Al-Bakheit

pha_rmac_ologists, physiologis_ts, psychologi§ts, 2011. Nutritional status and obesity among adults
sociologists and of course medical doctors of wexio of Amman and Al-Balg'a governorates. Am. J.

specialties (Bender, 1995). The selection of new Agric.  Biol. Sci, 6: 339-347. DOI:
courses and standardization of lessons descriptions 10 3844/ajabssp.2011.339.347

remains a challenge that may be faced knowledgeabl¥|liott, R., C. Pico, Y. Dommels, |. Wybranska,
under the demand to discriminate the important and Hesketh and J. Keijer, 2007. Nutrigenomic
fruitful from the simply impressive and/or the approaches for benefit-risk analysis of foods and
sciantifically unproductive. food components: Defining markers of health. Br.
J. Nutr., 98: 1095-1100. DOI:
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