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ntroductio which requires vitamin K for its

Osteocalcin is another important biosynthesis, (l).

bone tumover marker. Which is a major Osteocalcin is a sma[ Protein (49

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

hydroryapatite. This property is confened matur€ ost€oblasts, r€mains the most

by several residues ofthe calcium-binding specific marker of ost€oblastic activity. Its

amino acid y-carboryglutamate (Gla), flrnction has still to be firtlrcr investigared

(2). The majority of Gteocalcin sect€ted
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Osteocalcin is a small pmtein (49 amino acids) mainly synthesized by mature osteoblasts,

remains the most specific marker of osteoblastic activity. Serum osteocalcin values are higher

in children than in adults, rising during puberty and decreasing to adult levels. Most studies

show a higher conc€ntration of osteocalcin in adult males than in adult females, but there are

no data availabte regarding the levels in osteocalcin during human ageing- The aim of the

study is to measurE serum osteocalcin as a bone Xrmover marker in women befOre & after

menopaus€ in relation to steroid hormones in Tikrit city. The study included 95 female

subjects who attended to Dejla hospital for measurement ofbone mineral. Fifty srbjects from

the total 95 subjects are postrnenopausal women- Subjects distributed according age into four

subgroups ;- Fourteen women in group I aged less than fo4y years, 27 subjecs in group 2

aged 40-49 yeans,2l subjects in group 3 aged 50-59 years, & 27 zubjects in group 4 aged 60

years & above. Serum osteoclacin was measured by the lectrochemiluminescence

immunoassay (ECLIA) is intended by use on Elecsys and Cobas (e411 (Roch Device)

immunoassay analyzers. There is no sigrificant difference in regard to s€rum osteocalcin

concent'ation between group aged 40-49 yean (15-63 + 6.54 ng/ml) as compare to age group

tess than 40 years (16.229 !. 4.7 rylml). However, there is significant increase in senrm

osteocalcin concentration in group aged 50-59 years (20.95 + 13.6 nglml) as compar€ to age

group less than 40 years (16.229 + 4.7 nglml). Also, there is significant increase in senrm

osteocalcin conc€ntration in group aged 60-69 years (18.06 + 7.32 nglml) as compare to age

group les than 40 years (16.229 * 4.7 n{ml)- There are fifty postrnenopausal women, they

have a significant increase in serum osteocalcin mncentration Q3 -32 + l4.l nglml)' as

compar€ to age group less than 40 y@$ (16-229 + 4-7 n{ml) & group 40-49 y€ars (15'63 +

6.54 @ml} The present study shows that there is significant increase in serum osteocalcin

concentration associated wift increase in age ofwomen.
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by the osteoblast is deposited in

extracel lular bone matrix; serum

osteocalcin represents the fraction oftotal

osteocalcin that has not been absorbed to

hydroxyapatite, (3-4). It is postulated thal

newly synthesized osteocalcin is released

into circulation as intact molecule- Serum

osteocalcin values are higher in children

than in adults, rising during puberty and

decreasing to adult levels. Most studies

show a higher concentration ofosteocalcin

in adult males than in adult females, but

there are no data available regarding the

Ievels in osteocalcin during human ageing

(s{).
Because it is rapidly cleared by the kidney,

the halflife ofcirculating osteocalcin is

short i.e. approxirnately 5 minutes (6).

Osteocalcin may play a role in bone

mineralization and in the regulation of

bone tumover, following the binding of its

catoxyglutamic acid residues to

hydioxyapatite (7). In untreated

postmenopa.usal osteoporotic womerq

osteocatcin levels have been shown to

conela& with the risk of an osteopomtic

facture, (8-9). Osteocalcin acts as a

hormone in the body, causing beta cells in

the pancreas to release more insulkr, and at

the same time directing fat cells to release

the hormone adiponectin, wftich increases

sensitivig to insufin, (10).

Current data suggests a possible role of

osteocalcin in male fertility- Research

suggest that osteocalcin may enhance the

$mthesis oftestosterone, which is a

hormone believed to regulate aspects of

male fertility (6).

Osteocalcin synthesis is known to be

modulated by Vitamin D. Since Vitamin D

deficiency remains unrecognized over a

long period of time, it may be appropriate

to monitor both Vitamin D and osteocalcin

levels in patients at risk ofdeveloping

osteoporosis. Serum osteocalcin levels

correlate well with iliac crest

histomorphometry and calcium kinetic

data. Measurement of

decarboxylatedosteocalcin has been shown

to be a good predictor ofhip fracture in

elderly women. Serial measurements of

osteocalcin levels have been shown to be

an excellent marker to assess long term

effects of antiresorptive therapn (l 0).

Osteocalcin, with or without and ALP,

could be a useful diagnostic tool to select

patients with probable femoral neck, Ll{
spine, or I24 spine osteoporosis for BMD

measurement, ( I 0). Biochemical bone

markers are non-invasive and less

expensive diagnostic tools that are

beneficial for diagnosis and teatment

follow-up of metabolic bone diseases. In

addition, wfrile BMD measurements

reflect lhe static staurs of bone tissue,

biochemical bone markers show the

dynamic sans, (7-9).

Therefore, using BMD measurements

together with these markers can make the

diagnosiq risk eval'ntion, and tlera;ly of

OP more effective (5).

Osteocalcin can also be decreased in
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- - - patientS rl-th low bone hrmover such as All data were piesented as meiin &

some patients with osteoporosis in renal standard deviaticn (sD). unpaired T test

failure and patients with adynamic bone- was used to compare between variables. P

OC is a particularly sensitive marker of value less than 0.05 & 0.01 were accepted

corticosteroid effects on osteoblasts and is as significant values.

markedly decreased in patients receiving

acute high dose steroid (4).

The aim of tlrc study is to measure serum
osteocalcin as a bone tumover marker in
women before & after menopause in
relation to steroid hormones in Tikrit city.

The study included 95 female

Ninety five women were

participated in this study. Table I shows

the mean & standard deviation of body

weigh! height & body mass index @MI)

ofall subjects. Fifly subjects from the total

95 subjects are postrnenopausal women.

Subiects distributed according age into
subjects who attended to Dejla hospital for

measurernent of bone mineral. The four subgroups; Fourteen women in goup

I aged less than forty years, 27 subjects in
subjects were divided into four age

prroup 2 aged 40-49 years,Z1 subjects in
groups: subjects less than 40; subjecs 40 -

. srouo 3 ased 5G59 yars &27 subjects in
49 years; 50- 59 years & subjects above

60 years. group 4 aged 60 years & above'

Table 2 shows the concentration
The patients who excluded in this

of serum osteocalcin, eshogen, cortisol &
study were patients with secondary

alkaline phosphtase enzyme respectively-
osteoporosis as h:- Thyroid diseases

- GrouD ofwomen of less than 40 years
pararhyroid problems, hypocalcaernia,

vitamin D deficiency & renal diseases. regarded as mnhol with olher groups'

- - Table 2 shows there is significant
The blmd sample was takor by l0

reduction in serum €strogen conc€ntration
ml syringc and collocned in plane tube then

in proup aged 40-49 years (68.07 + 49.06
the blood sample centrifuged for l5

minutes for complete separation ofserum. pg/ml) as compare to age group less than

40 years (167.4E + 16.23 pglml). There is
The serum samples is separated in 3 plain l

- 59.4o/o of reduction in serum estrogen in
tub€s and stored in -20 "C rmtil assayed

serum o$eoclacin was measued gouP 'l(}49 years as compare with age

by the elecrrochemiluminescence group less tlun zlo years'

Table 2 shows a siPificant
immunoassay @CLLA) is intended by use

- r€duction in serum estrogen in women
on Elecsys and Cobas (eal I (Roch

aqed ,1G49. 5G59 & women above 60
Device) immunoassay analfzers' (13-14). "

years as compare with worn€n 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 years as compare with

women aged less than 40 years.

Also, table 2 shows In the present

study, there are fifty postrnenopausal

women, there have a significant increase

in serum ALP enz;rme concentmtion in

ttan 40 years ( I 6 -229 + 4 .7 n$ml) &
group 4049 yeas ( 15.63 + 6.54 nglmt).

The present study shows that there

is significant increase in serum osteocalcin

concentration associated with increase in

age of women-

Discussion

postmenopasul women (105 + 26.9 IU/L) L the present studn there is

as compare to age group less than 40 years significant increase in serum osteocalcin

(77.33+15.8ru/L).concenEationingroupaged50.59years
The present findings show that (20'95 + 13'6 ng/ml) as compare to age

there is increase in serum concentration of group less than 40 years (16'229 + 4'7

ALP associated with increase in age. ng/ml)'

In table 3, There is no significant Also' there is significant increase

difference in regard to senml osteocalcin in serum osteocalcin concent-ation in

concentration betwe€n grow aged 4G49 group aged 6059 years (18'06 + 7'32

years (15.63 + 6.54 ng/ml) as compare to ng/ml) as compare to age group less than

age group less than 4o yans (16-229 + 4.7 4O yars (16'229 + 4'7 ndml}

ngmD. keocalcin a small protein mainly

However, thele is significat synthesized by mature os'teoblastr remains

increase in ser,m osteocarcin the most specific marker ofosteoblastic

concentration in group aged 5G.59 years activity' ( la)' Serum osteocalcin values

(20.95 + 13.6 nglml) as compare to age are higher in children than in adults' rising

gnoup tess than ,t0 yans (16229 + 4.7 tt*ing puberty and decreasing to adult

ngml)- levels as compare with aduttq (54)'

Also, there is significant increase In untreated posanenopa'usal

in serum osteocalcin concentration in osteoporotic women' osteocalcin levels

group aged 60-6gyears (1g.06+ 7,3, have been shown to correlate with the risk

nglml) as compare to age goup less rhan ofan osteoporotic fractrne' osteocalcin is

40yars(16229+4.7@m|).secretedsolelybyosteoblastsandthought
There are fifty posfinenopausal to play a role in the body's metabolic

women, they have a sipificant increase in regulation and is pro-osteoblasic' or bone-

senm osteocalcin conc€ntration (23.32 + building by nahnE It is also implicated in

I4.r ng/ml), as compare to age group less bone mineraliz'tion and calcium ion

homeostasis (G8).

Tibit Medical Jownal 2012; l8(2): 18-28 2l
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Therel*e fifty postmcnopausaf- evaluation, and th'erapy ofOP more

women, they have a sigpificant increase in effective, (4{).

serum osteocalcin concentration (23.32 + Osteocalcin can also be decreased

14.1 nglml), as comparc to age group less in patients with low bone tumover such as

than 40 years (16.229 + 4.7 nlmll & some Patients with osteoporosis in renal

group 40-49 years (15.63 + 6.54 ng/ml). failure and patients with a dynamic bone.

The present study shows there is OC is a particularly sensitive marker of

significant increase in serum osteocalcin corticosteroid effects on osteoblasts and is

conc€ntration associated with incrcase in markedly decreased in patients receiving

age of women. acute high dose s'temi4 €).
Osteocalcin synthesis is known to There was a sipificant correlation

be modulated by Vitamin D. Sinc€ between osteocalcin and II-10 (p<0.05) in

Vitamin D defrciency remains play a role in the pathogenesis of

unrecogrized over a long period oftime, it postmenopausal osteoporosis. There was

may be appropriate to monitor both significant increase serum ILE (F0.001)

Vitamin D and osteocalcin levels in and osteocalcin @{).05) in patients group

patients at risk ofdeveloping osteoporosis. than contol group, (l l).

Serum osteocalcin levels correlate well Recent studies have zuggested that

with iliac crest histomorphometry and the increase in bone resorption induced by

calcium kinetic data- Measurement of eslrogen deficiency in posunenopausal

decarboxylatedosteocalcin has been shown osteoporotic women, which is at least

to be a good predictor ofhip fi^acture in partly, mediated by increased pat-asrine

elderly women- Serial measurements of poduction ofbone resorbing cytokines

osteocalcin levels have been shown to be (2). ILI is one ofthe most potent

an excellent marker to ass€ss long term stimulators of bone resorption and IL{
effects ofantiresorptive therapy (6E). appears to be a potent osteotropic factor

Biochemical bone markers are thar may play an important role in diseases

non-invasive and less expensive diagnostic characterized with increased bone

tools that are beneficial for diagnosis and resorption (12-13).

teatnent follow-up of metabolic bone The previous results concluded

diseases. In additioq while BMD that fte TRAP catalytic activity in serum,

measur€ments r€flect the static status of as well as OC concentration measur€ment,

bone tissue, biochemical bore markers together with other biochernical markers

show the dynamic status. Therefore, using ofbone tumover, can be usefirl in the

BMD measurements together lvith these diagnosis ofosteoporosis, (14). On the

markers can make the diagnosiq risk other band our results agree well with the
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previous worker who found increased OC

levels in 30/o of the patients with primary

osteoporosis, ( l5).

On the basis ofresults obtained

throughout the present study, it can be

concluded that, together with other

biochemical markers of bone tumover,

determination of the catalytic TRAP

activity and osteocalcin concentration in

blood sera can not only impmve the

diagnostic potential of osteoporosis, but

also be useful in its distinction from

osteopenia, (15-16).

Osteocalcin concentrations are

influenced by age, gender, and diumal

variation ( I 7- I 9). Osteocalcin exhibits a

diumal variation with a nocturnal peat

dropping by as much as 5fflo to a morning

nadir. Concentrations are higher in

children. With the highest concentrations

obsewed during periods ofrapid growth.

Males have somewhat higter

concentrations of osteocalciq (20-22).

Osteocalcin mncenFations have been

reported to inc.rease, decrease, or remain

unchangcd with advancing agg a probable

consequence of the hetemgeneity of

circulating osteocalcin and differences in

immunoassay specifrcrty, (21 -26) -

Elevated levels of serum

osteocalcin may be associared with

incrcased activity of osteoblast.

Osteocalcin levels are ge, rerally increased

during menopause- Increased levels of
osteocalcin have been reported in patients

with high bone tumover osceoporosis aod

fractures, (25). Verit et al. 2fi)6 studied

and found that serum osteocalcin levels in

ostrnenopausal 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 hydroryapatite crystals.

Thus, in the state ofdecreased rate of bone

mineralization, free osteocalcin may be

available for circulation in the bloo4 (27).

This may explain the increased

concentration of osteocalcin in the serum

of osteoporotic postrnenopausal women.

Pino et al. 2005, found that osteocalcin is a

promising marker of bone tumover useful

in the diagnosis and follow-up of high

tumover ostmporosis, (26). Similar

observations were reported by a number of

other studies, (14, 28-29).

In osteoporosis, Brown et al.

found that serum osteocalcin level

correlated well with histological markers

ofbone formafion rate. Serum osteocalcin

has also been reported as being predictive

of the rate ofbone loss after menopause.

As a tool for selecting the appropniate

Eeatnent and as a measure ofthe response

to estsogen r€placement therapy, (30).

Assessment of BMD nowadays, is

the standand criteria for diagnosis and

evaluation of osteoporosis. But BMD

provide a static picture of skeleton

whereas, the biochemicsl mad@rs

(osteocalcin) ofbone tumover can provide

dynamic status ofbone remodeling and

Tibit Medical Jownal 20 I 2 ; I 8(2) : I 8-28 23
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- rapid ineasurement of skeletal metabolism, estrogeo deficiency, estrogen resistance

(31). The major advantage of using due to inactivating mutation in the

osteocalcin as a clinical index ofbone estrogen alpha receptor gene, aromatase

tumover is its tissue specifrcity and it's (the enzyme that catalyzes androgens

relatively low within person's variation. conversion into estrogens) deficiency, and

Thus osteocalcin is a specific, sensitive, androgen deficiency(27,67).

promising and currently used marker for The present study conclude that

beter prognosis ofosteoporosis and for measurement of urinar5l and serum

monitoring responses to antiresorptive osteocalcin may provide importafit

therapy, (20). insights into the metabolic derangements

Estrogens are essential for bone in osteoporosis and other bone disorders.

maturation and mineralization in both men Also, the present study

and women. Direct action of estradiol on recommend the followings;

osteoclasts decreases the development and l-Routine measurement of

the activity ofosteoclasts and increases the osteocalcin in prernenopa.usal women-

activity ofosteoblasts. Estrogen deficiency 2- Osteocalcin synthesis is known

induces increased generation and activity to be modulated by Vitamin D. Since

ofosteoclasts, which perforate bone Vitamin D deficiency remains

trabeculae, reduce their strength and unrecognized over a long period oftimg it

increase fracture risk. The life span of may be appropriate to monitor both

functional osteoclasts and thus the amount Vitamin D and osteocalcin levels in

ofbone that osteoclasts resorb may also be patients at risk ofdeveloping osteoporosis.

enhanced following estrogen deficiency-

This suggests that estrogen may prevent

excessive bone loss by limiting the life References
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Teble I shows the mean & standerd deviation of age, body weigh! hefht & Body mass
inder (BMQ ofall subjects (95 snbjects)

Parameters Less Than
40 years (14
patients)

zl0'.49 years
(27 patients)

5G59 years

Q7
petients)

Above 60
yerrs (27
patietrts)

Postmetropeuse (50
palietrts)

Age u.6E*2.59 g.M*2.5 59.6 + 73
Weight
(Ks)

72.91
+15.1

78.6t + 13.9 m.04 + 17.6 81.7 + l13

Eeight
(Cm)

158.4 + 6.1 155.95 + 4.1 1573 + 63 155.6 + 5.4 1573 + 5.7

Blrtr
(Ks/I{2l

29.05 + 6 323 + 5.45 34.5 + 6.9 33 + 6.8 32.6 + 6.2
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30.16 + 6.5 67.15 + 8.1
85 + ll.7



ttecurcment of Geocalcin as a bone tumqer marker in mrnen before & frer moopause in

Tikrit city.

Table 2 shows bore mineral dens@.parameters, ALP, ostleocalcin, cortisol & Estrogen E2 in

all studied groups.

Parameters Less than
40 years
(12
patients)

4049 years
(22 patients)

5t)-59
years (24
patients)

Above 60
years (25
patients)

Postmenopause
(50 patients)

Osteocalcin 16.229+
4.7

15.63 +
6.54

20.95+
13.6

18.06+
7.32

23.318+ l4.l

Cortisol
(nmol/L)

305.48+
14r.26

326.73+124.4 169.77+
61.1

326.5+
179.92

323.478+ 128.11

E2 G,glnl) 68.07 +
49.06

31.9G
15.7

29.72+
9.4

30.1+ 9.7

ALP (U/L) 77.33+
15.8

82.45 *33.87 102.4+
27.6

105.74+26.98

Age group Number Mean * SD of
osteocelcin

P value

Less than 40 t2 16.229 + 4.7 Control

22 15.63 + 6.54 NS
0.0r

25 18.06 + 7.32 ng/ml 0.05

Postrnenopausal 50 23.32+14.1

28 Tibit Medical Journal 2012; l8(2):18-28

Teble 3 shows the mean & SD ofserum concentration ofosteocalcin

167.48+
16.23s

92.1tu
I 1.9

4049 vears ne/d
50-59 yean 24 2o-95 + 13.6 ng/rnl

Above 60 years
0.01


	



