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ROLES OF ISOTOPIC TECHNIQUES IN HUMAN NUTRITION
EVALUATIONS: REPORT OF A CONSULTANTS' MEETING
30 OCTOBER - 1 NOVEMBER 1995
INTERNATIONAL ATOMIC EN ERG V AGENCY, VIENNA,
AUSTRIA

SUMMARY

A nutrition Consultants' Meeting was convened by the
International Atomic Energy Agency (IAEA) at IAEA Headquarters in
Vienna to advise the IAEA on technical and programmatic issues
related to isotope-based nutritional evaluations. The consultants were:
Prof. Dr. Joseph Hautvast, Dr. Jacqueline DuPont and Dr. Irwin
Rosenberg. The agenda, a full list of participants, and the organizations
which were informally represented are annexed to this report.

Purposes of meeting Advice was requested on the following specific questions:

a. Given the existing and foreseen activities of the IAEA, which
additional isotopic methods are potentially most relevant to
monitoring and evaluating the impact of programmes designed to
resolve persistent problems of nutrition in Member States and
which should therefore receive greater attention and support from
the IAEA?

b. Which opportunities are within reach that would increase
collaboration between the IAEA and other organizations, either
through training or other specific programmes?

c. Which isotopically labelled materials need to be made more
widely available?

Two additional purposes of the meeting were to:

d. Set up an on-going consultants' group mechanism by which the
IAEA's programmes in isotope-based nutritional evaluations:

receive wider recognition and financial support;
be considered in regional or national food and
nutrition-related programmes at the stages of project
formulation, monitoring and evaluation.

e. Obtain expert advice pertaining to selected on-going IAEA
activities in isotope-based nutritional evaluations.



Principal recommendation of the consultants:

The salient recommendation from the consultants was for the
IAEA to try to inaugurate a multi-national programme for using
isotopes in evaluations that would have substantial practical relevance
to public health policy. The particular isotopic method recommended
was the 2H2

18O, doubly labelled water (DLW) method for measuring
body composition, energy expenditure, and dietary food and energy
intake. This and additional recommendations are explained in detail in
the body of the report.

FULL REPORT

IAEA mandate: Use
nuclear techniques in
peace and health-related
ways to improve human
welfare

Nuclear techniques in
nutritional evaluations
to improve cost-
effectiveness of
programme delivery

1. RATIONALE FOR THE IAEA'S INTEREST IN 1SOTOPE-
BASEI) NUTRITIONAL EVALUATIONS

The basis of the IAEA's activities in isotope-based nutritional
evaluations is four-fold.

Firstly, the IAEA has the mandate to use nuclear science and
techniques in peace and health-related pursuits. Secondly, it has the
expertise needed to advance and propagate nuclear technologies. This
combination of directives and expertise puts the IAEA in a unique
position to provide scientific information where such is the limitation
to solving nutrition problems in developing countries. Thirdly, the
IAEA is committed to helping developing country Member States
achieve their national development objectives. Evidence from around
the world demonstrates that investment in nutrition is fundamental to
improving human welfare and helps reduce poverty through improving
worker productivity. Short-term outcome indicators, many of which are
based on isotopic techniques, therefore have important comparative
advantages in assessments of nutritional status and dietary quality
which can be applied to improve the cost-effectiveness of interventions
for nutritionally vulnerable populations. Lastly, although public health
nutrition programmes aim to improve human function, worker
productivity, and human welfare, these are long-term goals. To
have short-term verifiable data that would predict these long-term
outcomes could allow donors and policy makers to show that their
investments are having human impact.

The IAEA recognizes that major advances against malnutrition in
developing countries can be made by providing a more abundant supply
of basic foods and applying the basic rules of good nutrition that are
well known. It is equally obvious, however, that in many poor
countries, the development of agricultural and economic conditions to
the point where a diverse food supply is abundant and generally



IAEA activities in
isotope-based nutritional
evaluations

available is a very long range goal. Thus, at least in the near term of
perhaps 20 years, a much sharper focus is required if the nutritional
problems of vulnerable groups in developing countries are to be
effectively reduced. Knowledge of the nutritional value of foods that
are available, and the design and development of supplements, are
therefore more critical than under less stressful conditions and the ways
and means of achieving the goal of nutritional adequacy are different
than for healthy well-fed people who are not continuously exposed to
stresses such as infection, early childhood undernutrition, or periodicity
of food supplies. Isotopic techniques are uniquely and highly suited to
the aforementioned applications.

The IAEA's activities related to isotopes in nutritional evaluations
include: (1) Coordinated Research Programmes, which are developed
around a specific scientific topic, and usually have about ten to twenty
institutes from different countries participating in these programmes;
(2) Technical Cooperation Programmes, in which the IAEA assists
developing Member States in solving technical problems, at the same
time providing the necessary know-how; (3) training courses, which
are usually of short duration (two to three weeks) and can be attended
by participants from developing countries; (4) fellowships, which
provide technical training for people working in the subject area in
which further training is requested; (5) human resource development.
Current programmes aim at providing developing countries with the
know-how in using isotopic techniques to improve the efficiency of
nutrition programme delivery and evaluation and to help resolve
challenges of persistent undernutrition.

TC activities in human
nutrition and isotope-
based nutritional
evaluations

2. RATIONALE FOR TECHNICAL COOPERATION'S
INTEREST IN HUMAN HEALTH AND ISOTOPE-BASED
NUTRITIONAL EVALUATIONS: MR. J. QIAN, DEPARTMENT
OF TECHNICAL COOPERATION (TC) AND DR. A. CUARON,
DIVISION OF HUMAN HEALTH (RIHU)

The Board has requested the IAEA to:

increase its focus on uses of isotopic science
and technology in national development
increased inter-agency collaboration
assure Member State country benefit

All TC-funded projects in human health and isotope-based
nutritional evaluations (at either the country or regional level) should:

start with a prospective study
include thematic planning
include performance indicators



include impact assessment
serve national priorities and various 'end-
users', including Ministries of Health, bilateral
donors, consumers, and other UN organizations
attract additional funding from national
governments on the assumption that if there is
real impact, governments will want to get in on
the project. Conversely, a lack of government
funding suggests to TC that the government
sees no real impact of the project.
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2H2
18O to measure body

composition and energy
expenditure

IAEA?

The 2H2
1SO, doubly labelled water, method for measuring body

composition and energy expenditure is the isotopic method which was
seen as having the broadest application and widest utility.

Rationale:

Better data are needed around the world, particularly
in developing countries as they undergo economic
and demographic changes, on body composition and
on the consumption and utilization of dietary energy.

3 . 1 . 5?'Kiy "Oiisjja'iifuKi (EC)

Body composition to
characterize nutritional
status of populations

Information on body composition is superior to weight and height
alone as a predictor of morbidity and/or mortality. The information
is highly useful in evaluations throughout the life cycle from infancy
through adulthood.

.'•>'. 1.2. /'/!////'//?:; and fvuliialin;: i/ncrvc'iiir:-! ?UDytunnies

BC information is highly relevant to national evaluations of
nutritional status. BC is a strong assessment tool that can be used as a
basis for setting health, intervention and nutrition priorities and to
evaluate them. The information could contribute substantially to
improving the rational basis for nutrition and health policy in virtually



every population around the world. BC is useful for evaluations of
growth in children, particularly with respect to stunting. Information
would be very useful in development of sorely needed information on
rates of growth in children around the world, perhaps in collaboration
with FAO/WHO. BC is highly useful in planning and monitoring
interventions designed to improve pregnancy outcome and lactation
performance. BC information would also be a basis for monitoring
nutrition-related health effects of economic transition and/or rural to
urban migration as well as for predicting and monitoring conditions
related to obesity.

3.1.3. Roles of isotopes in body composition

Isotopic methods for measuring BC are unique in that they are
accurate, can be used practically in the field, and pose no risk or
discomfort to the persons being measured.

3.1.4. Impact

Body composition data Donors: Bilateral or UN donors could use these
have multiple end-users techniques in their tool kits to improve

assessments of populations' nutritional status.

Public health: Information on the impact of dietary practices
on BC could strengthen public health policy.

Individual: BC data are highly effective in monitoring the
effectiveness of education and behaviour
modification programmes designed to improve
health status and workers productivity.

3.1.5. Recommendations regarding body composition

The IAEA was advised that BC should be included in IAEA-TC
country programme frameworks around the world.

Within the framework of TC, focusing on BC by isotopic
measurements would have great practical utility. The information
could be obtained readily, analysis can easily be done in the
developing country, and the method is fully validated and already used
in population evaluations.

BC measurements should not be made only once in a given
region or population, but rather need to be included as part of
continuous public health monitoring systems in conjunction with
relevant epidemiology and anthropometric data (weight, height).



Obesity as a
manifestation of
malnutrition in
developing countries

Obesity should be viewed by the IAEA as a public health problem
which is now becoming prevalent in developing countries and to which
substantial programmatic resources should be dedicated.

Although most people think of underweight as a principal
manifestation of malnutrition, it is rapidly becoming increasingly
obvious that the incidence of obesity as a nutritional problem is
growing. Obesity in children, adolescents and adults has a major
impact on the health status in adulthood [1,2]. The adverse effects of
obesity seem to be closely associated with the metabolic disturbances
induced by this condition. It has been demonstrated by many studies
that increased adiposity in children is correlated with an unfavourable
risk-factor profile, including lipid abnormalities and hypertension. In
addition, obesity is a risk factor to develop diabetes [3,4]. In the USA,
non-insulin dependent diabetes mellitus (NIDDM) affects
approximately 10 million people. NIDDM puts those afflicted at
increased risk for vision and kidney disorders, peripheral vascular
disease, heart disease, hypertension and cerebrovascular disease. A
similar problem is being documented around the world in many
countries especially in Asia and Latin America. The success of most
weight-loss programmes is poor [5], and when the people attempting
weight loss are also diabetic, the success rate for losing weight and
maintaining that loss may be even poorer. Experts therefore are
vigilantly looking for ways to prevent obesity and its untoward
consequences. Body composition and energy expenditure data
contribute to that end.

The 2H2
18O method is

the only method
available for accurate
measurements of energy
expenditure in free-
living subjects

All dietary energy (calories eaten) are either used to perform
human functions or are stored. In weight stable people, in whom there
is no new storage, energy intake is equal to EE. Therefore, in weight
stable populations, assessments of food and energy intake can be based
on measurements of EE. The 2H2 "O method is the only method
available for accurate and practical measurements of the true EE in
free-living conditions. Alternative methods for measuring food and
energy intake rely on consumers' reporting precisely what they have
eaten over many days—a goal which is rarely, if ever, achieved.
Moreover, alternative methods for measuring EE require accurate
records of physical activity and assumptions about body composition.
These requirements severely limit the accuracy and practicality of
alternative methods.

EE measurements are mainly useful for measuring:
food intake
energy needs under various conditions, such as pregnancy,



lactation
food supplementation programmes
health implications of body composition data

3.2.2. Roles of isotopes

There is no alternative to isotopes to measure EE in free-living
people. Therefore, the 2H2

18O method is uniquely well-suited to
making accurate assessments of food and energy intake.

3.2.3. Impact

Donors:

Energy expenditure data
have multiple end-users

Public health:

Individual:

Energy expenditure and
body composition could
be readily incorporated
into on-going and
foreseen IAEA activities

Bilateral or UN donors could use these
techniques to accurately measure food intake
and thereby have more reliable information on
the effectiveness of food supplementation
programmes.

Energy expenditure data can substantially
improve the interpretation of health
implications of BC data and lead to a stronger
basis for public health policy

EE and BC data are highly effective in
monitoring the effectiveness of education and
behaviour modification programs designed to
improve health status and worker productivity.

3.3. Recommendations pertaining to both EE and BC

It would be most effective if measurements of EE and BC be
done in ongoing projects, thereby avoiding the building-up of new
infrastructures. The Coordinated Research Programme (CRP) on
Application of Stable Isotope Tracer Methods to Studies of Amino
Acid, Protein, and Energy Metabolism in Malnourished Populations of
Developing Countries (E4.30.05) could be used as a model for a new
CRP in EE and BC. Another possibility would be to add EE and BC to
the existing CRP (E4.30.05).

Appropriate countries for this project:

Chile (no country programme framework (CPF) as yet)
Argentina (no CPF)
China
India, Thailand, Vietnam, because of the existence of the
South East Asian Nutrition Research-cum-Action Network
(Dr. Emorn Wasantwisut, THA, is leading and is already
involved in the new CRP, E4.30.07)



Recommendations for
synergy in training

Training on the uses of isotopes could be provided as national
training courses or as fellowships.
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Peru training course in
nutrition - 1996

An IAEA training course on isotope-based nutritional evaluations
is being developed for delivery in Peru in June-July 1996. To extend
the impact of the course, it may be advisable to publish a series of
papers about the application of selected isotopic methods in nutrition.
The Editor of Nutrition Reviews will consider a request from the IAEA
to publish the series in the Journal. The request must be submitted
with an outline of the papers in the series.

FVof

Pilot testing of
NECTAR modules in
IAEA country training
programme

The European Commission has financed a programme which
develops training modules for use within Europe as well as abroad.
NATURA has obtained grants from the European Commission to
develop a programme known as the NECTAR programme. The aim
of the NECTAR programme is to assist in the development of
programmes intended for Sub-Saharan universities. Human Nutrition
is one of the programmes. The NECTAR programme could potentially
provide the IAEA with the nutrition training material which could serve
as a background for specific information about the applications of
isotopes in nutrition evaluations. The IAEA could help NECTAR by
providing a country training programme which could provide the
setting for pilot testing the nutrition modules. Two sites suggested
were Ghana and Ethiopia. The possibility of working with the
NECTAR module project in training would be worth discussing and
follow-up is recommended to determine whether working jointly would
improve the cost-effective delivery of high quality training. The Area
Officer's input on this issue should be requested. Mr. Colton
suggested that the IAEA convene a consultants' meeting drawing about
5 people from the region and some from developed country
institutions. Key people from the region could go to Wageningen
Agricultural University in the Netherlands for training in module
development. They could then produce the module which could be
pilot tested in their home countries.



Training in USDA
centres

Demonstrate advantages
of isotopic techniques to
donor organizations

The USDA Mississippi
Delta Project:
A nutrition intervention
research programme

:.3 . l/iiKcd Sfak-s ?)epai1meii1 of Agriculture (USDA)

Training in specific isotope methods could be organized by
placement of scientists in a USDA centre.

4.4. Increasing awareness

The consultants advised that it would be more cost-effective to
demonstrate to donor organizations than to national governments the
advantages of isotopic techniques in nutritional evaluations. The
rationale is that donors will assist countries in achieving their nutrition
goals and can encourage the use of isotopic techniques as tools for
programme design, monitoring and evaluation.

The technical officer should develop a flow chart as a basis for
explaining the roles of nutrition and isotopes in providing information
that is needed to solve major public health problems. It should cover:

identified public health problem
potential interventions including education,
supplementation, fortification, dietary diversity that, need to
be monitored
final outcome, eg. decreased morbidity and mortality

Strategies for communicating IAEA programme information to
Ministries of Health need to be included in the IAEA-TC programmes.

5. THE MiSSLSSIPPI DELTA PROJECT, A USDA PROJECT
(DR. JACQUEMNE DUPQNT)

5.3. Comparison of the Mississippi Delta Project with the objectives
of the IAEA's activities in isotope-based nutritional evaluations

Dr. Jacqueline Dupont gave an overview of a Nutrition
Intervention Research Programme (USDA) in the Mississippi Delta.

A region in the U.S. that is particularly at risk for nutrition
deficits is the Lower Mississippi River Delta, where the weather is
hot, the economy is poor and the people have lower economic and
educational status than the average in the U.S. US$ 50,000 was
designated for a feasibility study to determine if there was a possibility
that nutritionally-responsive deficits existed and should be studied. In
response to the study, US$ 1,500,000 was allocated to establish an
infrastructure among six education institutions in three states and to
assess current knowledge of the food and nutrition status of the
population and the determinants for the conditions. It was found that
insufficient information exists and the second year of the project
(US$ 2,500,000) will be devoted to a survey as comprehensive as



possible to determine precise-conditions and their determinants. During
year 2, design and planning of the survey will be completed and field
work begun. Following this assessment, intervention strategies will be
designed and tested.

5.2.. Functional imlimioj1!, of nuh'Hion'if Nfulu.s

Workshops will be held to select appropriate methods for
monitoring using standard and new approaches. Functional indicators
of nutritional status will be expanded to include immune function,
oxidative stress, cognitive function, and others identified at the
workshop.

2H2
18O:

2H2
18O (doubly labelled water, DLW) method for energy

expenditure will be tested as a primary standard for
validation of food energy intake by food consumption
assessments and for physical activity records;
Measurements of body composition will be performed for
the development of growth charts for ethnic diversity.

Other isotopic methods used:

measurement of hormones, receptors, and messengers by
radioimmunoassay (RIA) or ELISA;
evaluation of iron (stable isotopes), iodine and serum
ferritin (RIA);
evaluation of effects of parasitic infestation on iron
bioavailability (ferritin bound iron is a reliable measure of
iron status if infestation is present).

Project

The Delta project may be a kind of proving ground for testing the
value of several isotopic measurements. The project could accept
participation of individuals from other countries, to a limited extent,
with the goal to learn experimental design, use of primary standards,
and validation of isotopic techniques necessary for measurement of
functional outcomes.

The USDA Mississippi Delta Project will evaluate isotopic
techniques to measure nutritional status in a Nutrition Intervention
Research Programme (there will be no interventions until the initial
assessment is completed). In contrast, the Peru Model Project is

10



primarily a food intervention programme in which isotopic techniques
are used to evaluate impact by monitoring nutritional status, to obtain
early results on programme efficacy which can be used in the design of
future programmes, and ultimately to improve cost-effectiveness of
nutrition programmes. However, both projects show the relevance of
the use of isotopic techniques in monitoring nutritional status in free-
living human populations.

(•>,

TO

TC Model Project,
PERU: Isotopic
methods are early
predictors of functional
long-term outcomes

(;i /,•;;•:/7/i;\B)

The purpose of this project is to evaluate the impact of national
child feeding programmes in Peru. One targets preschoolers, the other
primary level school children. In brief, approximately 10 isotopic
methods are being used in various aspects of the evaluation. The major
goals are: (i) to use isotopes to predict long-term conventional
functional outcomes, such as growth or school performance; (ii) to then
develop a set of recommendations for information that can be obtained
isotopically and that will serve as an early predictor of programme
efficacy.

In addition to the on-going project activities, the consultants
recommended that immune status should be assessed using either
enzyme-linked immunosorbent assay (ELISA) or RIA. Information on
immune status should be used as a 'functional indicator' of the impact
of the programme. In addition information should be obtained on
whether immune status could be used as a 'functional indicator'of
vitamin A stores. Dr. Tim Kramer of the USDA Beltsville Human
Nutrition Centre is one expert in the area of immune responses who
could be called on to assist with this part of the programme.

Documentation of statistically significant improvement in
populations according to conventional functional indicators such as
school performance, cognitive development, and growth, is usually the
kind of information needed for an intervention to have impact on public
policy. This kind of documentation requires a long, and potentially
expensive, time course for the intervention. Often, however,
interventions appear to fail when the real problem is that the effects
on functional outcome could not be demonstrated during the course
of the intervention. In the evaluation of the national programme in
Peru, conventional functional indicators should be monitored in parallel
with isotopic measures in an effort to demonstrate that the isotopic
methods are early predictors of functional, long-term consequences.

11



The sample size must be sufficient to account for the wide biological
variation usually characteristic of conventional functional indicators.
The groups would be:

Group

I.
II.

III.

IV.

Receive Breakfast

yes
yes
no
no

Functional Improvement

yes
no
no
yes

A discriminant analysis should be performed to determine which
isotopic method(s) predict long-term functional consequences.

Ministers of Health and of Education should be brought in now
so that they will have interest in the evaluation and its significance.

Food intake needs to be quantified in the Peruvian national
intervention. The rationale is that if the regular diet is even partially
displaced by the food supplement, the impact of the food supplement
may appear to be lessened, unless total food intake is quantified.
Without food intake data, the impact of the food supplement could thus
be underestimated.

•" )rv ( . ! c : \aOi i 0 '
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Hypothesis: Production
of acute-phase proteins
diverts indispensable
amino acids from
somatic tissue

The purpose of the CRP is to evaluate in malnourished children
the hypothesis that chronic immunostimulation, that occurs in children
who live in unhygienic environments, diverts indispensable amino acids
from somatic tissue to support synthesis of acute phase proteins, and
that protein catabolic rates are increased in undernourished children to
provide substitutes for the synthesis of acute phase proteins. An
additional objective of the CRP is to train scientists in uses of isotopes
for nutritional biology.

This CRP helps to develop:

a. isotopic methods for measuring oxidation of indispensable amino
acids;

b. an international network of nutritional biologists interested in
amino acids and protein nutrition;

c. a generic protocol;

to measure leucine oxidation from 13C-leucine in
breath following oral administration of

12



The generic protocol
and meta-analysis

Vitamin A developing
and/or modifying
isotopic techniques for
field evaluations of
vitamin A stores

13C-bicarbonate and l-13C-leucine;
to measure the rate of appearance of carbon dioxide from
labelled bicarbonate;
to measure nitrogen retention and incorporation into
plasma protein fractions from I5N-leucine.

So far, there have been two Research Coordination Meetings held
for the participants of this CRP, i.e. Boston 1993, Jamaica 1995. In
1995 results have been presented at a mini symposium at FASEB:
"Infection and Growth: Implications for Amino Acid Metabolism",
Atlanta, Georgia. In addition, 1 manuscript has been published in
Journal of Nutrition [6] and 3 manuscripts are in preparation.

In the future, the generic protocol will be implemented in as
many centres as feasible, in groups of children comparable in
immunologic status, age, anthropometric status, so that a "meta
analysis"can be done on the common variables. In addition associations
between protein kinetic data and immunologic status will be examined.
The consultants advised the project coordinator (Dr. Carla Fjeld) to
combine data of the separate projects and seek statistical advice on the
meta-analysis.

Table I presents the countries participating in this CRP including
the institutes and researchers and the titles of their studies.

6.3. OxwvihrjiU'd Research Programme on "Dev^npnu^ni! IUU1

Application of Isolopsc Techniques in Studies <?i" Vit:-;nnn A
Nuinisoii" (E4.3SL07),

Historically, clinical signs of xerophthalmia, sometimes
supported by evidence of very deficient dietary retinol intake and
deficient serum retinol concentrations, were used to identify vitamin A
deficiency. However, it is important to have a reliable method to
measure vitamin A status for several reasons. Subsequently, the WHO,
UNICEF and other expert groups recommended sets of additional
methods for the evaluation of vitamin A status, most importantly
because vitamin A deficiency may be subclinical and quantitative
information would be useful in determining the exact impact of dietary
interventions. Vitamin A stores, which are predominantly in the liver,
can be measured only by liver biopsy. To avoid direct sampling of the
liver while still having accurate measures, isotopic tracers are the best
way to measure vitamin A stores.

This CRP will help develop and/or modify isotopic techniques for
use in food-based vitamin A intervention programmes in developing
countries for measuring:

a. whole body retinol stores;
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b. provitamin A carotenoid bioavailability and bioconversion.

These methods will provide tools to evaluate vitamin A status in
intervention programmes, in collaboration with expert nutrition groups
(eg., WHO, FAO, UNICEF, MI, USAID, etc.).

The consultants were supportive to this CRP. Further discussion
was left for the Research Coordination Meeting convened specifically
for the CRP in December 1995. A separate report on this meeting is
available from the technical officer (Dr. Carla Fjeld).

Table L lists the countries participating in this CRP.

6.4. IAEA.

Future activities:
Isotope-based nutritional
evaluations in countries
in economic transition

Increase availability
of 2H,18O

Quality assurance

The IAEA was advised to contact Mr. John Lupien, FAO, Rome,
to request information about the 1995 meeting in Cyprus which dealt
with the mechanism of food-based national dietary guidelines in all
nations. In that meeting, which discussed the shift in nutritional
priorities for developing countries to include dietary relationships wit'
degenerative diseases, the perspectives of nutrition and health were
broadened. Hunger and starvation are still problems in some locations
and certainly maternal and child undernutrition continue to be
important, but problems of overweight, diabetes, and attendant
degenerative and chronic diseases are becoming more important as the
population around the world grows older. The IAEA was advised to
think toward the near future when these kinds of problems will be a
driving force in nutrition and food policy.

6.5. Tiif IAEA and its possible
iivaiiahiiih' and a1; a clearing house

role j.n kuTeasing isotope

The isotopically labelled material that most needs to be increased
to enable wider use of in nutrition evaluations is oxygen-18 labelled
water. This material is central to applications of the 2H2

I8O doubly
labelled water (DLW) method to studies of energy expenditure, body
composition, and the validation of food intake records.

In addition, the IAEA could serve an important international
function for current laboratories and for laboratories that are
developing these techniques. It would act as a laboratory capable of
maintaining the standards for techniques and measurements, quality
assurance, and reference materials with regular input from other
scientists and laboratories around the world. These activities would
perforce require consultation with FAO and WHO.
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7. SUMMARY OF ^COMMENDA

The following is a summary of the main recommendations drawn
up during the meeting:

1. The on-going activities of the IAEA in isotope-based nutritional
evaluations, such as in iron, vitamin A, and amino acid metabolism,
should continue. In addition, the 2H2

18O, doubly labelled water,
method for measuring body composition and energy expenditure would
have wide utility in the IAEA's future nutrition activities and its use
should therefore be strengthened.

2. The Wageningen Agricultural University, Netherlands, and the
European Union, are collaborating in preparing training modules. The
consortium would be willing to include sections on isotopic methods in
nutrition, and to conduct pilot evaluations of the modules in Africa in
collaboration with the IAEA. This represents a cost-effective means
for expanding the scope of the IAEA's training programmes. A second
way to expand training opportunities is through placement of scientists
in one of the USDA centres for training in specific isotope methods.
A third way would be to publish a series of papers from the Peruvian
training course in an appropriate journal. A fourth way is to include
more isotope-based nutritional evaluations in country projects designed
to improve nutritional status. The IAEA was therefore advised to
explore the feasibility of collaborating with these groups.

3. The Mississippi Delta Project, which is a nutrition intervention
research programme of the US Department of Agriculture,
complements the model project in Peru, PER 7/003, in terms of its
using isotopic techniques to predict long-term nutritional outcomes. In
both cases, these data are programmatically relevant and therefore
provide a strong clarification of the rationale for using isotopic
techniques for these purposes. The IAEA was advised to use the
Mississippi Delta Project as an example of the practical relevance of
isotope-based nutritional evaluations in community settings.

4. The IAEA was encouraged to expand its efforts to increase the
availability of oxygen-18 labelled water, to enable wider use of this
stable isotope in nutrition evaluations. This material is central to
applications of the 2H2

18O method in studies of energy expenditure,
body composition, and the validation of food intake records.

In addition, the IAEA was recommended to serve an important
international function for current laboratories and for laboratories that
are developing these techniques. It would act as a laboratory capable
of maintaining the standards for techniques and measurements, quality
control, and reference materials with regular input from other scientists
and laboratories around the world.
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These activities would perforce require consultation with FAO
and WHO.

5. Specific recommendations were made to:

assure sample size adequacy when trying to predict
functional outcome using isotopic methods;

develop a tool kit for inclusion in evaluations being
conducted in the UN system; monitoring body
composition and energy intake using 2H2

I8O method
across age and geographic populations can be
included in both the development of new
international growth profiles (WHO) and in
evaluations of food security (FAO);

publish a meta-analysis of the data gathered as part of
the CRP on Application of Stable Isotope Tracer
Methods to Studies of Amino Acid, Protein, and
Energy Metabolism in Malnourished Populations of
Developing Countries (E4.30.05).
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1. As a basis for planning nutrition research and evaluation
programmes within the Agency in the coming decade, develop a
list of nutrition priorities from topics which were determined by
the International Congress on Nutrition to be of high priority and
which would now benefit from nuclear techniques

2. Identify strategies for including isotopic methods in the
formulation and evaluation stages of national or regional
nutrition projects in Member States of the IAEA

3. Define strategies for increasing collaboration between the Agency
and other organizations in training on uses of isotopes in human
nutrition evaluations.

4. Advise on how to accelerate the process by which nutrition
science is used as a basis for food industry and public policy in
Member States

5. Advise the Agency on how to estimate the potential scope for
isotope applications in nutrition in the light of the global scope of
food intervention programmes
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9.15 - 9.30 Welcome by Carla R. Fjeld, Nutritional and Health-Related
Environmental Studies Section: Activities at the IAEA

9.30-10.15 Dr. Jihui Qian, Deputy Director General, Technical
Cooperation Department (TC): Goals and Strategies in
Technical Cooperation: How Nutrition Programmes Can
Help TC Fulfil its Mandate and Achieve its Goals

10.15 - 11.00 Discussion

11.00-11.15 Break

11.15 - 12.00 Dr. C.R. Fjeld, Nutritional and Health-Related
Environmental Studies Section
Nutrition Activities at the IAEA - Thematic and Regional

12.00 - 12.30 Dr. R.M. Parr, Head, Section of Nutritiona and Health-
Related Environmental Studies
Long-term perspective on development and application of
Co-ordinated Research Programmes on Nutrition

12.30 - 14.00 Lunch in VIC Restaurant - Informal Discussion

14.00-15.00 Discussion on Objective 1 fModerator - R.M. Parri

As a basis for planning nutrition research and evaluation
programmes within the Agency in the coming decade,
develop a list of nutrition priorities from topics which were
determined by the International Congress on Nutrition to be
of high priority and which would now benefit from nuclear
techniques

15.00 Close for the day

Dinner together at a local restaurant

09.30-10.30 S. Alamo - TC Evaluation

10.30-11.00 Discussion on Objective 2 Moderator - 1 . Rosenberg)

Identify strategies for including isotopic methods in the
formulation and evaluation stages of national or regional
nutrition projects in Member States of the IAEA



Jacqueline DuPont: Programmatically relevant isotopic
applications in large-scale community nutrition projects with
the USDA

Alfredo Cuaron: Strategies for Nutrition in the context of
the Division of Human Health

11.00-11.15 Break

11.15 - 12.30 Discussion topic: Opportunities as follow-up actions to the
ICN

12.30 - 1400 Lunch

14,00-16.30 Discussion on Objective 3 (Moderator C.R. Fjeld)

Define strategies for increasing collaboration between the
Agency and other organizations in training on uses of
isotopes in human nutrition evaluations

14.00 Training mechanisms available through the IAEA
(Mr. Phil Colton)

14.30 Regional Training Course foreseen for June 1996:
Isotope Methods in Human Nutrition in Peru
(C. R. Fjeld)

15.00 Break

15.15 Opportunities for Unking European Community Training

Modules and IAEA training (J. Hautvast)

16.00 Discussion

17.30 Closure

Day i: VVwhu'sdiiy > r<oH'j;ibe>

09.00-12.30 Discussion on Objective 4 (Moderator - C. R. Fjeld)

Advise on isotopic techniques which have the broadest
application and widest utility wihtin the framework of the
IAEA

12.30 - 14.00 Lunch

14.30 Final arrangements and close of meeting



TABLE 5. PARTICIPATING COUNTRIES AND INSTITUTES IN THE CRP ON APPLICATION OF STABLE ISOTOPE TRACER METHODS TO STUDIES OF
AMINO ACiD. PROTEIN. AND ENERGY METABOLISM IN MALNOURISHED POPULATIONS OF DEVELOPING COUNTRIES.

Country

Bangladesh

Bolivia

Guatemala

India

Jamaica

Malawi

Pakistan

Peru

Institute (s)

ICDDR, Bangladesh;
Clinical Research Centre, Middlesex, UK;
Univ. of North Carolina at Chapel Hills,
North Carolina

Instituto Boliviano de Biologia de Altura;
Laboratoire de Nutrition Humaine, Clermont-
Ferrand, France

CeSSIAM, Guatemala City;
Johns Hopkins Univ., Baltimore

St. John's Medical College, Bangalore, India;
NAHRES section, IAEA, Vienna;
Baylor College of Medicine, Houston
Harvard Medical School;

Univ. of the West-Indies
College of Medicine, Houston

Medical College of Malawi

Aga Khan Univ.;
National Institute of Child Health;
Massachusetts Institute of Technology,
Boston

Instituto de Investigacidn Nutricional, Lima,
Peru

Authors

Kabir, I., HaUiday, D., et al.

San Miguel Simron, J.L., Beaufrere, B., et
al.

Mazariegos, M., Caballero, B., et al.

Kurpad, A.V., Reeds, P.J., et al.

Forrester, T., Jahoor, F., et al.

Manary, M., Broadhead, R., et al.

Bhutta, Z.A., Hardy, S., et al.

Duggan, C , Lembcke, J., et al.

Tide

The effectiveness of vegetable protein diet for
re-feeding malnourished children recovering from
Shigella

Effect of altitude on the protein metabolism of
Bolivian children

Essential amino-acid metabolism in infected/non-
infected, poor, Guatemalan children

Sub-clinical infection and oxidative loss of body
protein in children

The limits of adaptation of functional protein
synthesis to severe under nutrition

Protein metabolism in malnourished children with
power respiratory infection

Whole body protein kinetics in malnourished
children with persistent diarrhea: a double blind
trial of zinc supplementation

Albumin synthesis in protein energy malnutrition



TABLE II. PARTICIPATING COUNTRIES AND INSTITUTES IN THE CRP ON DEVELOPMENT AND APPLICATION OF ISOTOPIC
TECHNIQUES IN STUDIES OF VITAMIN A NUTRITION

Country

China

Ghana

India

Israel

Peru

Philippines

South Africa

Thailand

Institute^)

Chinese Acad. of Preventive Medicine,
Beijing, China;

Tufts Univ., Boston, USA
Accra Univ., Ghana

Univ. of Kerala Trivandrum; Beltsville
Human Nutrition Research Centre,
USDA, USA

Hebrew Univ. Jerusalem, USA

Institute de Investigacion Nutricional,
Lima, Peru;
Univ. of California, USA

Nutrition Centre of the Philippines;
Tufts Univ. Massachusetts, USA

University of Natal, Durban;
Pennsylvania State Univ., USA

Institute of Nutrition Manidol Univ.;
Johns Hopkins University, USA

Author(s)

Yin Shi-an, Guangwen Tang

Collan (??)

Sudhakaran, P., Nair, P.P.

Reifen, R.

Lembcke, J., Brown, K.

Solon, F., Ribaya-Mercado, J.

Coutsoudis, A., Green, M.H.

Wasantwisut, E., West, K.

Title

Assessment of food based intervention of vitamin A
status in children

Isotopic measurement of vitamin A in mothers and
infants: collaborating with WHO multicenter vitamin A
supplementation trial

Determination of vitamin A and iron status in pregnant
mothers and pn school children

The effect of a fortified edible sponge on vitamin A
deficient children in the rural area of Gondar, Ethiopia
using stable isotope tracers

Application of the deuterated retinol dilution technique
to detect responses in hepatic reserves of vitamin A
following daily vitamin A supplementation of Peruvian
school children

Use of stable isotopes in studies of vitamin A nutrition
in the Philippines

Development and application of isotopic techniques in
studies of vitamin A nutrition in women in Africa

Impact of dietary vitamin A interventions on total body
stores in Thai lactating women


