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Abstract

The field of bone turnover markers has developed considerably in the past decade. Biochemical monitoring of
bone metabolism depends upon measurement of enzymes and proteins released during bone formation and of
degradation products produced during bone resorption. The aim of this study was to use osteocalcin as a marker
of bone formation that allow a specific and sensitive assessment of the rate of bone formation of the skeleton
and study the correlation between serum osteocalcin level with bone mineral density (BMD) and age in
postmenopausal women. A total of 60 postmenopausal Albanian women participated in the study. Subjects were
divided into two groups: postmenopausal normal women and postmenopausal osteoporosis women. All subjects
completed a questionnaire on life style factors. Height and weight were measured. Bone density was scanned
using Quantitative Ultrasound (QUS). Serum samples were collected and osteocalcin levels were measured by
electrochemioluminiscence (ECL) using Elecsys 2010. The Pearson correlation test indicated a negative
correlation between osteocalcin levels and BMD. Serum osteocalcin levels was positively correlated with age
which showed increase serum osteocalcin levels with aging. We observed significantly higher levels of serum
osteocalcin in postmenopausal women with problems of osteoporosis compared to postmenopausal normal

women (P<0,05).
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Introduction

Osteoporosis is a complex heterogeneous
disorder characterized by an imbalance in bone
remodeling which culminates in reduced BMD,
deterioration of microarchitectural integrity of the
bone, and increased risk of fracture. It has a major
economic [1] and health impact. Osteoporotic
fractures are associated with increased morbidity [2]
and mortality [3].

A lack of estrogen in postmenopausal women
prevents the absorption and utilization of calcium and
is the single most important factor in the development
of osteoporosis in older women. Increase in life
expectancy is another concept of formation of
osteoporosis. Menopause and ageing is associated
with accelerated loss of cortical bone.

Bone loss occurs when the balance between
formation and resorption is upset and resorption is
excessive resulting in a negative remodeling balance
[4, 5].

Bone turnover may be assessed by the
measurement of enzymes or matrix proteins produced
by osteoblasts (which form bone) or osteoclast
(which resorb bone) [6] . Osteocalcin also known as

bone gamma-carboxy glutamic acid-containing
protein (BGLAP) is a marker of bone formation.

Osteocalcin (OC) is 49 residue polypeptide with
5.8 —kDa. In humans, the osteocalcin is encoded by
the BGLAP gene [7].

Osteocalcin is a non-collagenous protein
synthesized and secreted by osteoblasts. Its main
physiological functions are calcium ion homeostasis,
maintain the normal bone mineralization rate, inhibit
the abnormal formation of hydroxyapatite crystal, and
to be involved in bone remodeling through a negative
feedback mechanism [8]. Osteocalcin has a high
affinity for calcium and exhibits a compact calcium
dependent o helical conformation, in which the
gamma-carboxy glutamic acid (Gla) residues binds
and promote absorption to hydroxyapatite in bone
matrix, in this way mineralization of bone takes place

[9].
Materials and Methods

To evaluate the levels of osteocalcin we studied
60 postmenopausal women, who were divided in two
groups:  postmenopausal normal women and
postmenopausal osteoporosis women.

Their mean age was 57 years (44-74) years.
Height, weight, BMI, age at menarche, years since
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menopause in case of postmenopausal women, history
of disease, and fracture, if any, were recorded. BMD
assessment was done using Quantitative Ultrasound

(QUS) and T-scores were calculated. According
to World Health Organization (WHO) diagnostic
guidelines:

*T-score -1.0 or greater is “normal”.

*T-score between -1.0 and -2.5 is *“osteopenia”.

*T-score -2.5 or below is “osteoporosis” [10].

Serum osteocalcin (OC) were measured on the
fasting sample. We use the electrochemiluminescence
assay (ECL) on Elecsys 2010 from Roche
Diagnostics.

For the statistical analysis we used SPSS. 19
programm. Differences between the two groups were
analysed using student’s unpaired t-test. Significance
limits was P<0.05.

Table 1. Characteristics of the subjects (n=60)

Results and Discussion

In this study there were 60 women meeting the
inclusion criteria, for whom the major characteristics
are shown in Table 1. The mean age of the subjects
was 57 + 6.67 years. Mean levels of serum osteocalcin
was 23.70 £ 12.17.

Result of this study found that serum osteocalcin
level was positively correlated with age (r = 0.423; P
= 0.001), similar to other published studies [11-15].
Serum osteocalcin levels increase with age and
women aged above 65 years have nearly 2 fold higher
osteocalcin concentration as compared to those less
than 44 years of age [13].

The results of the Pearson correlation test showed
a significant inverse correlation between serum
osteocalcin concentrations and BMD (r = -0.271; P =
0.041).

N  Minimum Maximum Mean Std.
Deviation

Calcium (ng/ml) | 60 8.10 10.10 9.05 0.51
Age (years) 60 44.00 74.00 57.05 6.67
Osteocalcin 60 6.26 63.61 23.70 12.17
(ng/ml)

BMD (T-score) 60 -3.00 -0.10 -1.84 0.68
BMI (kg/mz) 60 18.36 39.43 27.84 4.02
Weight (kg) 60 45.00 102.00 70.83 11.05
Height (cm) 60 144.00 175.00 159.58 6.05

Since there is a complex relationship between
bone turnover and bone mass, such that high bone
turnover is associated with decreased bone mass,[16]
it has been suggested that bone markers can predict
fractures in elderly women, particularly those
involving trabecular bone,[17] and that the use of a
combination of BMD and bone markers can improve
fracture prediction [9].

We divided the subjects into two groups:
postmenopausal normal women and postmenopausal
osteoporosis women. Defferences between the two
groups are shown in Table 2.

Osteoporosis women are older than normal
postmenopausal women.

Table 2. Differences between normal and osteoporosis postmenopausal women

Normal postmenopausal women (n=48) Osteoporosis postmenopausal women
(n=12)
Age (years) 55.6 +6.11 62.6 + 6.01
Weight (kg) 71.2+10.1 69.2+ 145
Height (cm) 159.5+6.2 159.9+94
BMI (kg/m?) 28.06+3.9 26.94+4.3
BMD (T-score) -164 £0.6 -2.65+0.1
Osteocalcin (ng/ml) 22.52+10.5 28.42£17.1
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We observed significantly higher levels of serum
osteocalcin in postmenopausal women with problems
of osteoporosis compared to postmenopausal normal
women (P=0.049).

Serum OC is considered a specific marker of
osteoblast function, as its levels have been shown to
correlate with bone formation rates.

However, since it is also released from bon
matrix during bone resorption, it reflects the overall
turnover of bone and is considered as a bone turnover
marker. OC has a high affinity for calcium and has a
compact & helical conformation that is calcium
dependent.

The & carboxyglutamic acid (Gla) residues of OC
are capable of binding to bone matrix hydroxyapatite,
thus leading to bone mineralization. Calcium- and
phosphorus deficient osteoporotic women may have a
decreased rate of bone mineralization due to a
reduction in hydroxyapatite crystal formation.

In this condition, free OC may be present in the
circulation, thus explaining the increased serum OC
concentration in osteoporotic postmenopausal women
[ 13,18, 19].
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Figure 1. Osteocalcin levels in normal and

OStEOpOI‘OSiS women

The results of the study suggested that
biochemical markers of bone turnover like osteocalcin
may serve as indicator of altered bone metabolism and
therefore can be used to monitor bone turnover in
postmenopausal women subsequently helping in
evaluating the risk of developing osteoporosis. With
rapid advancement in technology, test for these
marker will become more reliable, more widely
available and cost effective as compared to the
radiographic methods
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