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]l:!ﬂmh:in is o small protein (49 amino acids) mainly synthesized by mature osteoblasts,
remains the most specific marker of osteoblastic activity. Serum osteocalein values are higher
in children than in adults, rising during puberty and decreasing to asdult levels. Most studies
show a higher concentration of ostecocalein in adult males than in adult females, but there are
no data available regarding the levels in osteocalcin during human ageing, The aim of the
study is to measure serum osteocalein as @ bone tumover marker in women before & afier
menopause in relation to steroid hormones in Tikrit city. The study included 95 fomale
subjects who attended to Dejla hospital for measurement of bone mineral. Fifty subjects from
the total 95 subjects are postmenopausal women, Subjects distribuied according age o four
subgroups ;- Fourteen women in group | aged less than forty years, 27 subjects in group 2
aged 40-49 years, 27 subjocts in group 3 aged 50-59 years, & 27 subjects in group 4 aged 60
years & above Serum osteoclacin was measured by the lectrochemiluminescence
immunoassay (ECLIA) is intended by use on Elecsys and Cobas (¢411 (Roch Device)
immuncassay analyzers. There is no significant difference in regard 1o serum osteocalcin
concentration between group aged 40-19 years (15.63 + 6.54 ng/ml) as compare {0 age group
less than 40 vears (16229 + 4.7 ng/ml). However, there is significant increase in serum
osteocalcin concentration in group aged 50-59 years (20.95 4 13.6 ng/ml) as compare to age
group less than 40 years (16.229 £ 4.7 ng/ml). Also, there is significant increase in serum
osteocalcin concentration i group aged 60-69 years (18.06 + 7.32 ng/ml) as compere to age
group less than 40 years (16.229 + 4.7 ng/ml). There are fifty postmenopausal women, they
have a significant increase in serum osteocalcin concentration (23.32 + 14.1 ng/ml), as
to age group less than 40 years (16.229 + 4.7 ng/ml) & group 4049 years (15.63 +
ﬁﬂ@ml}ﬁmﬂ%ﬂ:“ﬂmummiﬁmlmmmmﬂ

Introduction which requires vitamin K for its
Orsteocalein is another important biosynthesis, (1],

bone turnover marker. Which is a major Ostoocalein is a small protein (49

bone matrix protein with high alfinity for amino acids) mainly synthesized by

hydroxvapatite. This property is conferred mature osteoblasts, remaing the most

by several residues of the calcium-binding specific marker of osteoblastic activity. Iis

amino acid y-carboxyglutamate (Cla), function has still to be further investipgated

(2). The majority of osteocabtin seeretid
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by the osteoblust is deposited in
extrecellular bone matrix; serum
osteocalcm represents the fraction of total
osteocaloin that has not been absorbed 1o
hydroxyapatite, (3-4). It is postulated that
newly synthesized osteocalomn is released
into circulation as intsct molecule. Semm
osteocalein values are higher in children
than in adulis, fsing during puberty and
decreasing 1o adult levels. Most shudies
show a higher concentration of osteocalcin
in adult males than in adult females, but
there are no data available regarding the
levels in osteocalcin during human ngeing
(5-6),

Recause it is rapidly cleared by the kidney,
the half life of circulatmg osteocalcin is
short i.e. approximately 5 minutes {6).
Osteocalcin may play a role in bone
mineralization and in the regulation of
bone turnover, following the binding of its
carboxyglutamic acid residues to
hydroxyapatite (7). In untreated
postmenopausal osteoporotic women,
osteocalcin levels have been shown 1o
corelate with the rsk of an osieoporotic
fracture, (§-9). Osteocalcin acls as a
hormaone in the body, causing beta cells in
the pancreas to relesse more insuling and at
the same time directing Fif cells to release
the hormone adiponectin, which increases
sensitivity to insulin, (10).

Current data suggests a possible role of
osteocalcin in male fertility. Research
supgest that osteocalein may enhance the
synthesiu of testosterone, which is a

hormone believed 1o regulate aspects of
male fertility (6).

Osteocalein synthesss is known 1o be
modulated by Vitamin D. Since Vitamm [
deficiency remains unrecognized over a
long period of time, it may be appropriate
o monitor both Vitnmin 1) and osteocakein
levels in patients at risk of developing
osteoporosis. Serum osteocalcin kevels
ocorrekite well with iliac crest
histomorphometry and calcium kinetic
data. Measurement of
docarboxylatedosteocalcin has been shown
to be a good predictor of hip fracture in
elderly women. Serial measurements of
osteocalein levels have been shown 1o be
an excellent marker to assess long term
effects of antiresorptive therapy, (10).
Osteocalcin, with or without and ALFP,
could be n useful diagnostic tool 1o select
paticnts with probable femoral neck, L1-4
gpine, or 1.2-4 spine osteoparosis for BMD
measurement, {10). Biochemical bone
miarkers are non-imvasive and less
expensive diagnoshic lools that are
bencficial for diagnosis and treatment
follow-up of metabolic bone diseases. In
sddition, while BMID measurements
reflect the stalic status of bone fissue,
biochemical bone markers show the

together with these markers can make the
dingnosis, risk evaluation, and therapy of
OF more effective (5).
Osteocalein can also be decreased in
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palicnts with low bone tumover such as
soime patients with osteoporosis in renal
failure and patients with adynamic bone,
OC is a particularly sensitive marker of
corticosteroid effects on osteoblasts and is
mirkedly decrcased in patients recoving
acute high dose sterod, (4).

The aim of the study s to measare serom
osteocalein as a bone tumover marker in
women before & afier menopanse i

relation to steroid hommones in Tikril city.

Subjects & Methods
The study included 95 female

subjects who attended to Dejln hospital for
measurement of bone mineral. The
subjects were divided into four apge
groups: subjects less than 40; subjects 40 -
49 years; 50- 59 years & subjects above
6d) years.

The patients who excluded in this
study were patients with secondary
ostesporosis as in:- Thyroid diseases,
purathyroid problems, hypocalcacmia,
vitamnin D deficiency & renal discases,

The blood sample was tken by 10
ml syringe and collected in plane tube then
the blood sample centrifuged for 15
minutes for complete separation of serum.
The serum samples is sepamied in 3 plain
tubes and stored in -20 "C until assayed.

Serum ostcoclacin was measured
by the electrochemiluminescence
immunoassay (ECLIA) is ntended by use
on Elecsys amd Cobas (ed11 (Roch
Device) mmunoassay analyzers, {13-14).

All data were presented as mean &
standard deviation {S[). Unpamred T test
was used o compare between varisbles. P
value bess than 0.05 & 0.01 were accepted
s sigmificant values.

2

o
Minety five women were

participated in this study. Table | shows
the mean & standord devintion of body
weight, height & body mass index {BMI)
of all subjects, Fifty subjects from the total
95 subjects arc postmenopansal women.
Subjects distributed according age into
four subgroups:- Fourteen women in group
| aged less than forty years, 27 subjects in
group 2 aged 40-49 years, 27 subjects in
group 3 aged 50-59 vears & 27 subjects in
group 4 aged 60 years & nbove.

Table 2 shows the concentration
of serum osteocalcin, estrogen, cortisol &
alkaline phosphtase enzyme respectively.
Giroup of women of less than 40 years
regarded as control with other groups.

Table 2 shows there is significant
reduction i sermm estrogen concentration
in proup aged 40-49 years (68.07 + 49.06
pi/ml) as compare 1o age group less than
40 years (167.48 = 16.23 pg'ml). There is
59.4% of reduction in serum estrogen in
group 40-49 years as comparc with age
group less than 40 yeurs.

Table 2 shows a sgnificant
reduction in serum estrogen in women
agod 4049, 530-59 & women above 60
years as compare with women at age
group less than 40 years.
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Also, there is significant increase
in serum ALP in women aged 50-59 &
women above 60 yesrs as compare with
women aged lezs than 40 years,

Also, table 2 shows In the present
study, there are fifty postmenopausal
women, there have a significant merease
in serum ALF enzyme concentration in
postmenopasul women (105 £ 26.9 [LI/L)
as compare to age group less than 40 vears
(77.33 & 158 TU/L).

The present findings show that
there is increase in serum concentration of
ALF associated with increase in age.

In table 3, There is no significant
difference in regard 1o serum osteocalein
concentration between group aged 40-49
years (15.63 £ 6.54 ng/ml) as compare to
age group less than 40 years (16229 + 4.7
ng'ml).

Howewver, there is significant
IRCrease m serum osbeocilen
concentration in group aged 50-59 vears
(20,95 £ 3.6 ng'mi} a5 compane 10 age
group less than 40 yoars {16.229 4 4.7
ng/mi).

Also, there is significant increase
in serum osteocalein concentration in
group sged 60-69 years [ 18.06 4 7.32
ng/ml} as compare o age group less than
40 years (16.229 + 4.7 ng/ml).

There are fifty postmenopausal
waonnen, they have o significant increase in
serum oaleocalcin concentration (23 32+
14.1 ng/ml), as compare 1o age growp less

than 40 years { 16229 + 4.7 ng/ml) &
group $0-19 years (1563 = 6.54 ng'ml).
The present study shows that there
is significant mcrease in serum osteocalen
concentration associaled with increase in

age of women.

|.'- Iﬂ!h]
In the present study, there i

sigmilbcnl increase in serm osteocabein
concentration in group aged 50-59 vears
(20.95 = 13.6 n/ml} a5 compare to age
group less than 40 vears (16,229 + 4.7
ng/mi).

Also, there is significant increase
in serum osteocalein concentration in
group aged 60-69 years (18,06 £ 7.32
ng/ml) as compare 10 age group less than
40 vears ( 16.229 & 4.7 ngfml).

Orteocalcin a small protein mainly
synthesized by mature osteoblasts, remains
the most specific marker of osteoblastic
activity, (1-4). Serum osteocalcin values
are higher in children than i adults, rising
during puberty and decreasing to adult
levels &5 compare with adults, (5-6).

In untreated postmenopansal
oatenporotic women, osteocalcin levels
have been shown to comelnte with the nisk
of an osteoporotic fracture. Osteocalcin is
secreted solely by osteablasts and thought
to play o role in the body's metabolic
regulation and is pro-osteoblastic, or bone-
building, by naturc. It is also implicated in
bone mineralation and calcimm 1on
homeostasis (6-8).
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There are fifty postmenopnusal
women, they have a significant increase in
serum osteocalcin concentration (23,32 &
14.1 ng/ml), as compare 1o age group less
than 40 vears {16.229 + 4.7 ng/ml) &
group 40-49 years (15,63 + 6.54 ng/ml).

The present study shows there is
significant increase in serum osteocalcm
concentration associsled with inorease in
age of women.

Osteocalcin synthesis i known to
be modulated by Vitamin D. Since
Vitamin [} deficioncy remains
unrecoenized over a long period of time, i
mury be appropriate to monidor both
Vitwmin D and osteocalcin levels in
paticnts af risk of developing osteopofosis.
Serum osteocalcin levels correlaie well
with iliac crest histomorphometry and
calcium kinetic data. Measurement of
decarboxylsiedosteocalcin has been shown
to be a good predictor of hip fracture in
elderly women. Serial measurements of
osteocalein levels have been shown to be
an excellent marker to assess long lerm
effects of antiresorptive therapy {6-8).

Biochemical bone markers ane
non-invisive and less expensive diagnostic
tools that are beneficial for dingnosizs and
treatmant follow-up of metabolic bone
discases. In addition, whilke BMD
micasurements reflect the static status of
bone tissue, biochemical bone markers
show the dynamic status. Therefore, using
BMD measurements together with these
markers can make the diagnosis, risk

evaluation, and therapy of OF more
effective, (4-6).

Oisteocalein can also be decreased
in patients with low bone tumover such as
some patients with osteoporosis in renal
failure and patients with a dynamic bore.
OC is a particularly sensitive marker of
corticosteroid effiects on osteoblasts and 15
mirkadly decreasad in patients receiving
poute high dose steroid, (T),

There was a significant cormalation
between osteocalein and [L-10 (p=0.05) in
play a role in the pathogenesis of
postmenopaisal osteoporosis, There was
significant increase serum 11,-8 (p<0.001)
and osteocalein (p<0,05) in patients group
than control group, (111

Recent studics have sugpested that
the increase in bone resorption induced by
estrogen deficiency in postmencopansil
osteoporotic women, which is at least
partly, mediated by increased paracrine
production of bone resorbing cytokines
{2). IL-1 is one of the most potent
stimulators of bone resorption and [L-6
appears to be o potent osteotropic factor
that may play an important role in discases
characterized with increased bone
resarption (12-13)

The previous results concluded
that the TRAP catalytic activity in serum,
a5 well as OF concentration measurement,
together with other biochemical markers
of bone turnover, can be useful in the
diagnosis of osteoporosis, (14). On the
other hand, our results agree well with the
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previous worker who found increased OC
levels in 30% of the patients with primary
ostecporosi, (15,

O the bases of resulis obfained
througheout the present study. it can be
conchaded that, together with other
biochemical markers of bone turnover,
determination of the catalvtic TRAP
activity and osteocalcin concentration in
hlood sem can nol only improve the
diagnostic potential of osteoporosis, bt
also be useful in its distinction from
asteopenia, { 15-16).

Dsteocelein concentralions wre
influenced by age. gender, and diurmal
variation { 17-19). Osteocalein exhibits a
diurmal variation with a nocturnal peak,
dropping by a3 much as 50% to a moming
nadir. Concentrations are higher in
children. With the highest concentrations
ohserved during periods of rapid growth,
Males have somewhat higher
concenirations of osteocalcn, (20-22).
Osicocalcin concentrations have been
reported to increase, decrease, Or remain
unchanged with advancing age, a probable
consequence of the heterogencity of
circulabing osteocalein and differences in
immunoassay specificity, (23-26).

Elevated levels of senim
osteocalcm may be assocmied with
increased activity of osteoblast,
Osteocalcin levels are generally increased
during menopapse. Increased levels ol
osteocalcin have been reported in patients
with high bone turmover osteoporosis and

fractures, (25} Venit of al, 2006 studied
and found that serum osteocalein levels in
astmenopausal osteoporotic women were
significantly higher than in premenopausal
non-osteoporotic women, (27).

In osteoporotic women, deficiency
of calcium may lead to lowering of
formation of hydroxyapatite crystals.
Thus, in the state of decreased rate of bone
mineralization, free ostencalein may be
avmilable for circulation in the blood, (27).
This may explain the increased
concentration of osteocalcin in the semm
of osteoporotc posimenopausl women.
Pino et al. 2005, found that ogteccalen is a
promising marker of bone umover useful
in the dingnosis and follow-up of high
turnover osteoparosis, (26}, Similar
observations were reported by a number of
other studies, (14, 28-29).

In osteoporosis, Brown ot al.
found that serum osteocilcm level
correlated well with histological markers
of bone formation mite. Seoum osteocalcin
has also been reporied as beang predictive
of the rto of bone loss after menopause.
As a tool for selecting the appropriaie
ereatmient and &3 & measire of the response
1o estrogen replacement therapy, (30).

Assessment of BMID) nowadays, is
the standard criteria for diagnosis and
evaluation of osteoporosis. But BMD
provide a static picture of skeleton
whereas, the biochemical markers
{osteocalcin) of bone tumover can provide
dynamic status of bone remodeling and

Tikrit Medical Jowrnal 2012 18(2):18-28 23
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rapid measurement of skeletal metabolism,
{31} The major advantage of using
ostencalcin as a chinical indiex of bone
turnover is ils tssue specificity and it's
relatively low within person’s variation.
Thus osteocalcin is a specific, sensitive,
promising and currently used marker for
better prognosis of osteoporosis and for
maonitorng responses (o anfiresorpiive
thermpy, (20}

Estrogens are cssential for bone
maluration and mineralization in both men
and women., Direct action of estradiol on
osteoclasts decreases the development and
the activity of osteoclasts and increases the
activity of osteoblasts, Estrogen deficiency
induces increased generation and activity
of osteoclasts, which perforate bone
trabeculse, reduce their strength and
increase fracture risk. The life span of
functional osteoclasts and thus the amount
of hone that osteoclasts resorh may #lso be
enhanced following estropen deficiency.
This suggests that estrogen may prevent
excessive bone loss by Hmiting the life
span af osteoclasts and promotes apoplosis
of osteoclusts{27,67).

Estrogen has also been shown to
regulaie the secretion of osteoprotegerin,
and inhibit osteoclast differentiation.
Estrogen has an important role in male
bone homeostasis and estrogen receptor in
bone {(ERa 1T activation has resulied both
in preserved thickmess and trabeoular
number, (32). Many causes lead 1o
estrogen deficiency in women: congenital

estrogen deficiency, estrogen resistance
due 1o insctivating mutation in the
estrogen alpha receptor gene, aromatase
(the enzyme that catalyzes androgens
conversion into estrogens) deficiency, and
androgen deficiency(27,67).

The present study conclude that
measurement of urinary and serum
osteocalcin may provide important
insights inta the metabolic derangements
m osteoporosis and other bone disorders,

Also, the present study
recommend the followings:-

[-Routine measurement off
osteocalcin it premenopaisl womein.

2. Osteocalcin synthesis is known
o be modulated by Vitamin 1. Since
Vitamin [} deficiency remains
unrecognized over a long penod of time, it
muy be appropriate o monitor both
Vitamin [} and osteocalein levels in
paticnts at nisk of developing osteoporosis.
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Table 1 shows the mean & standand deviation of age, body weight, hetght & Body mass
index (BMI) of all subjects (95 subjects)

Parameters | Less Than | 4049 years | 50-59 years | Above 60 Postmenopause (50
40 years (14 | (27 patients) | (27 years (27 paticnis)
patients) patients) paticnts)
Age 3016265 |4468+259 |S404+25 | 6705481 | 596+ 73
Weight 72.91 TR64= 139 |85+11.7 |B004217.6 | 817113
| (Kg) £15.1
Hﬂ:;u 1584461 | 15595+ 4.1 [ 1573263 | 1556254 | 1573257
(Cm
BMI 90546 |3I23+545 [345+69 |3I3:68 316 + 62
(Kg/M')y l
Tikrit Medical Jowrnal 2012, 18§2): 18-28 27




Measurement of Osteocalcin 25 3 bone turnover marker in women before & after menopause in

Tikrit city.

Table 2 shows bonc mineral dénsity parameters, ALP, osteocalcin, contisol & Estrogen E2 in
all studsed groups.

Parameters | Less than | 40-49 years | 50-59 Above 60 | Postmenopause
40 vears | (12 patients) | years (24 | years (23 | (50 patients)
(12 paticnts) | patients)
paticnts)

Osteocalein | 16,229+ | 1563 + 2095+ 18.06+ 23318+ 14.1

| (ng/ml) 4.7 654 13.6 732

Cortisol 30548+ | 326731244 | 369.77+ | 3265+ 323478+ 12811

(nmol/L) 141.26 61.1 179.92

E2 (pg/ml) | 16748+ | 68.07+ 31.96+ 29.T2+ 30.1+ 9.7

| 16.235 49.06 1157 0.4

ALP (TU/L) | 7733+ §2.45+ 33.87 | 1024+ 9216+ 105.744 26.98

15.8 27.6 1.9

Tahle 3 shows the mean & SD of serum concentration of osteocalcm
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Age group Number | Mean £+ 5D of P value
osteocalein
Less than 40 vears 12 16.229 + 4.7 ng/ml Control
| 40-49 ycars 22 15.63 + 6.54 ng/ml N5 1
50-59 years 24 20.95 £ 13.6 ng/ml 0.01
Above 60 years 25 18.06 + 7.32 ng/ml 0.05
| Postmenopausal 50 2332 + 14.1 ng/ml 0.01




	



