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Bone mineral density (BMD) increases during growth to reach a
peak in young adulthood, plateaus, and declines thereafter. Growing
awareness that osteoporosis may have its antecedents in childhood and
adolescence has led to increasing interest in assessing BMD during
puberty. Several noninvasive imaging techniques are currently available
to measure BMD, the most widely used technique is dual-energy x-ray
absorptiometry (DXA).

The present study aimed to determine the changes of BMD, growth
parameters [weight, height and body mass index (BMI)], serum total
calcium, serum inorganic phosphorus, serum total alkaline phosphatase
(ALP) actvity and serum sex steroids|[testosterone for males and estradiol
(E2) for females] in healthy pubertal males and females from Mosul
city/Iraq at different pubertal stages. The study also aimed to detect the
relationship of BMD with the other parameters, and to reveal the most
important determinant of BMD in the pubertal period. Furthermore, it
aimed to allow an insight into gender dimorphism in mineral accretion

during puberty.

This study was conducted in Ibn-Sina teaching hospital in Mosul
from November 2010 to March 2011. BMD of the lumbar spine was
performed using DXA to 177 healthy pubertal children and adolescents,
including (96) males and (81) females aged (10-20.2) years.

The study population were generally healthy, without a history of
disease or therapy which could interfere with bone metabolism. The
participants and their parents were all informed about the study protocol
and seek consent. Height and weight were measured, BMI was calculated.
Pubertal stages were assessed and the subjects were classified into five

pubertal stages from I to V. Serum calcium, phosphorus and ALP were
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measured colorimetrically. Sex steroids (testosterone for males and E2)
for females) were measured by Minividas, using Enzyme Linked

Fluorescent Assay technique (ELFA).

This study provided gender-specific lumber spine BMD values,
expressed in discrete age and pubertal stage subgroups. A progressive
increase in BMD values in the different age groups. Rapid accumulation
of BMD in the lumbar spine was observed around age 13 and 15 years in
females and males, respectively. Lumbar BMD was higher in females in
all age groups, probably because of the ecarlier onset of puberty in
females.

A significant increase in BMD values according to puberty was
observed among all pubertal stages concomitant with the significant
increase in body dimensions and its relationship with maturation of
secondary sexual characteristics. Both genders showed the main increase
in BMD between stage IV and V. There were no significant differences
between them except in stage III, in that males had higher BMD values
than females, this indicated that males gain more BMD than females at
this stage due to significant increase in testosterone level at this stage.

The major determinants of BMD in both genders were pubertal stage
and sex steroids, which significantly increased during puberty.
Furthermore, growth parameters were predictors for BMD values in
males only but not in females.

Serum phosphorus and ALP levels varied significantly with
pubertal stages being higher at early puberty (stage [ and II) and declined
in mid and late puberty (stage III, IV and V). In contrast to calcium which
remained within the same range in all stages. Serum phosphorus, calcium

and ALP levels were not predictors for BMD in both genders.
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BMD values for the study group were lower than Western
normative values, with Z- scores: -1.2+1.2 for females and for -1.4+1.1
for males.

In conclusion, BMD increased throughout puberty, and pubertal
stage was the major determinant of BMD in both genders. Growth
parameters were good predictors of BMD in males, but not in females.
Testosterone levels in males and E2 levels in females made the greatest

contribution to BMD acquisition.
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