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ABSTRACT

Several studies on bone densitometry measurements in healthy individuals have
been perfomed in Chile. However due to the fact that different techniques and no
uniform protocols have been used to select patients, the results obtained are not
suitable as reference values for a normal Chilean population. Therefore, foreign
reference values are used.

This study will select healthy normal individuals, typical urban Chilean residents,
and measure bone density using the DEXA technique. The selection will be made
according to a well defined protocol.

Serum osteocalcin, a marker of bone remodeling, will be measured in all
subjects as a means a assessing bone metabolism.

.Bone trace element composition will be measured in selected subjects.
Samples will be obtained by biopsy or through normal surgical procedures and will be
analyzed by neutron activation analysis.
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1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT.

1.1 OSTEOPOROSIS IN CHILE: PRESENT STATE AND FUTURE
DEVELOPMENTS.

Little attention has been given to the study of osteoporosis in Chile in tbe past
However in the last four years this situation is changing due in part to the large quantity
of international publications which show the importance of this disease as a public
health problem, and due to a great extent to the availability of the technology for
measurement of bone mass density, a diagnostic tool which allows a more rational
approach to the diagnosis and treatment of osteoporosis.

The nineties find Chile in a situation of epidemiologic transition in which some
socio economic conditions of a developing country coexist with life expectancy,
prevalence of certain diseases and mortality rate, similar to those of developed
countries [1]. This circumstance increases the importance of diseases of the old age,
osteoporosis amongst them. On the other hand, due to complex reasons, economic
aspects being very important, there has been an explosive increase of bone
densitometers in Chile, especially in the Metropolitan Region in which Santiago is
located.

Several studies have been performed in Chile on the subject. Some of them with
the aim of establishing the epidemiological situation of osteoporosis in Chile [2,3] and
some with the purpose of validating bone densitometry in our clinical set-up,
establishing data bases for national reference values [4,5] and applying the technique
to different pathologies [6,9].

These studies have demonstrated that the problems derived from osteoporosis,
evaluated through their consequences such as types of bone fractures, do not show yet
in Chile the frequency of developed countries, even when groups of patients of similar
age are compared [1,2). This is specially true for femoral neck fractures. There is no
satisfactory explanation for this fact.

Some investigators have attributed the low incidence of fractures to the high
calcium content of drinking water and to the high incidence of obesity in the Chilean
population. These two factors might contribute to higher bone density. However,
contrasting these possible explanations is the fact that bone density measurements
have demonstrated a frequency of osteopenia of 21.7% in lumbar spine in normal
women over 40 years of age [4] and no correlation was found in this group between
calcium intake and bone mass index.

Bone density measurements in normal individuals, predominantly females, using
different techniques (Isotopic, Dexa) do not allow a comparison with the values
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obtained in other countries, even though some of the studies mention that the mean
values obtained in Chile are higher than those in Denmark and lower than those in the
U.S.A.

There are in Chile at present, several groups in the University and Public
Hospitals actively working in the field, with the aim of-defining the precise indications
for the measurement of bone density in our set-up of limited economic resources, and
applying the technique to specific clinical situations [6.9]. There is increasing interest
in obtaining national reference values for bone density of a normal population which
conforms to a defined protocol. It is also highly desirable that these values could be
used for the different types of equipment available.

For these reasons, the CRP proposed by the IAE.A. is most interesting and
important and will result in better knowledge of the characteristics of our population in
the aspect of bone mineralization, mass and density. Risk groups could thus be
identified in order to take preventive measurements and also better utilization of bone
densitometry as a diagnostic tool could be obtained [10].

1.2 OBJECTIVES

i) Determination of peak bone mass in healthy Chilean urban residents of both
sexes.

ii) Quantification of bone density (BD) in different age and sex groups.
Measurements of BD will be made in the lumbar spine region and hip. Healthy
individuals of both sexes in the age range 15 to 55 years old will be included in
this study.

Serum osteocalcin will be measured in all patients.

iii) Comparison of BD in the groups mentioned, throughout the calendar year to
account for seasonal variations.

iv) Measurement of bone mineral composition in bone samples from at least 8
individuals with no bone pathology, in the range 20 to 50 years old.
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2. MATERIALS AND METHODS

2.1 MATERIALS

Bone density and serum OsteoGatein will be-measured in 210 healthy men and
women, representative of the typical urban resident of Santiago. This population will
be studied through a calendar year so as to take into account possible differences due
to seasonal variations. The age range of the individuals will be 15 to 50 years. The
population will be divided in 5 year intervals and 15 individuals in each range will be
studied; thus a total of 105 women and 105 men will comprise the study group. A
"normal" protocol will be established which will take into account previous pertinent
diseases, and which will discard disorders of bone metabolism at the moment of
measurement. If necessary radiological studies will be performed.

Serum Osteocalcin, a marker of bone remodelling will be measured in all
subjects of the study group.

Trace element composition of bone in samples obtained from surgery
procedures because of trauma will be measured. Eight samples from different
individuals in the age range 20 to 50 years will be analyzed.

2.2 METHODS

Bone density will measured by DEXA in a Hologic QDR 1000 densitometer.
Measurements will be made in the lumbar spine and hip.

Osteocalcin, also called Bone Gla Protein (BGP) represents 20% of the non
collagenous proteins of bone matrix which is produced by osteoblasts. This molecule
of 49 aminoacids contains 3 residues of gamma carboxyglutamic acid. Its precise
physiologic function remains unclear, but numerous studies have shown that serum
osteocalcin is a sensitive marker of bone metabolism in various metabolic bone
diseases such as osteoporosis, primary hyperparathyroidism and renal osteodistrophy.
However osteocalcin is a specific index of bone formation whenever resorption and
formation are disocciated.

Serum Osteocalcin will be measured by IRMA (Elsa Osteo, Cis Biointemational,
France), using human osteocalcin as standards and monoclonal antibodies raised
against human osteocalcin purified from cortical bone. Detection limit for this IRMA is
0.4 ng/mL; intra-assay C.V. is 4.7% and inter-assay C.V. is 6.7% for a concentration
of 80 ng/mL.
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At least two hours fasting will be required before extraction of the sample.
Hemolyzed and hyperiipemic samples will be discarded. Samples will not be stored for
more than 15 days at -20°C. All samples will be analyzed in duplicate.

The elemental analysis of bone samples will be carried out using neutron
activation analysis (NAA) at "La Reina Nuclear Centre". The facilities available
comprise a swimming pool-type nuclear reactor with a thermal neutron flux of 1x1013

n-cm'2-s'1 with in-core irradiation positions and pneumatic transfer suystems and high
resolution gamma-ray spectrometers.

The elements to be measured are: Al, Ca, Cd, Cu, Mn, Na and Zn. However,
other elements relevant for the CRP, as defined at this first RCM, could also be
determined. It is expected to carry out all determinations instrumentally and avoid
chemical processing of samples [11].

It would be highly appreciated if the IAEA provides the participants in this CRP
with a bone reference material from either its own analytical quality control services or
some other supplier, to validate the analytical methodologies before the analysis of
actual samples is performed.

3. RESULTS

Serum osteocalcin values for women increase as age increases in the
range 30 to 90 years

There is a significant difference in serum osteocalcin values between pre
and postmenopausic women.

Serum osteocalcin values in normal Chilean women are inversely
correlated with bone density of the lumbar spine region, in the range 23
to 30 ng/mL At higher levels the relationship is constant coinciding with
the age of highest bone mass stability.

Bone density in the femoral neck is inversely correlated with serum
osteocalcin levels in the range 25 to 37 ng/mL. In the range 23-25 ng/mL
there is a constant relationship which coincides with the age of maximum
bone density.

5 - 6



Studies on osteoporosis in Chile... page 5

4. PLANS FOR FUTURE WORK

The work envisaged for this next year will be the following:

1. Definition of a protocol for selection of individuals.

2. Measurement of bone density in 75 women in the range 15 to 55 years old , in
the lumbar spine and hip, using Dexa will be performed. Measurements will be
made throughout the calendar year to account for seasonal variations. If
necessary, bone x-ray images will be obtained to rule out bone abnormalities.

3. Serum osteocalcin will be measured in all individuals.
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