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Abstract:

Background: Osteoporosis (OP) is a chronic and progressive disease characterized by
decreased bone mass and micro architectural deterioration of bone tissue, resulting in an
increased risk of fracture .Body mass index (BMI) has been found to be related to the risk of
osteoporotic fractures in women, regardless of bone mineral density (BMD). Very few studies
have investigated the comparison of fracture risk among BMI categories, classified according
to the WHO criteria, despite the potential usefulness of such information for clinical purposes.
Osteopontin was described as a major component protein in bone and named bone
sialoproteinl it’s produced by osteoblasts and osteoclasts. It has been found to be associated
with bone strength and bone remodeling. OPN influences bone homeostasis both by inhibiting
mineral deposition, by promoting differentiation of osteoclasts and by enhancing osteoclast
activity.

Aim of the study: This Study was planned to evaluate serum level of Osteopontin in
postmenopausal women with and without primary osteoporosis, and the correlation between
serum osteopontin level with women’s body mass index.

Subjects and methods:

This study was performed during March 2012 to September 2012, Eighty (80)
postmenopausal women were included in this study with age range (50-77 years). Subjects
were divided into two groups: group A: forty four (44) women with vertebral osteoporotic
fractures and group B: thirty six (36) women without osteoporosis and without fractures
(serve as controls). Lateral X- ray of the thoracic and lumbar spine were taken for all women
of both groups which scored according to kleerkoper method for diagnosis of fractures. Also
Patients diagnosed as osteoporosis and controls as normal by measuring bone mineral density
(BMD) by using dual energy X-ray absorptiometry (DXA) . Serum calcium, phosphorous and
alkaline phosphatase measured by spectrophotometer, and serum osteopontin OPN measured
by enzyme linked immuno sorbent assay (ELISA) techinque. All women were not drink
alcohol, non smoker, had no diseases known to affect bone metabolism and they were not
taking any drug known to affect bone turnover.

Results:

Mean serum osteopontin level in the postmenopausal women with primary osteoporosis
was significantly higher than controls (p<0.0001). The mean serum osteopontin level in the
postmenopausal women with primary osteoporotic is a significant difference (Mean+SD)
(22.56+4.57 kg/m® as compare to controls (15.83+0.52 kg/m”) (P<0.0001) within
normal weight. Osteopontin for patients (26.75+5.17) kg/m” and controls (15.72+0.69)
kg/m” ) (p<0.0001) showed significant difference within the mean of overweight .
Osteopontin for patients and controls showed significant difference within the mean of
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Obesity: (Mean = SD) (26.20+5.91kg/m?) for patients and (16.07+£0.66kg/m?) for

controls, (P<0.0001).Moreover a positive significant correlation between serum osteopontin
level and body mass index (BMI) for patients (r= 0.4 )(p< 0.05 ) and positive non
significant correlation between serum osteopontin level and body mass index (BMI) for
controls (r=0.12 )(p>0.05) .

Conclusion:

Increasing serum OPN level in postmenopausal women with primary osteoporosis
provide evidence that determining serum OPN level can be used as reliable markers in
diagnostic criteria of primary osteoporosis . Data obtained in this study showed that the
obesity which is a risk factor of osteoporosis, the plasma OPN level is high.

Key words: Osteopororosis, Osteopontin , postmenopausal women, obesity

clhbaal) Gulll G dgle cldlal) o ludl) ad Jua (b Conigasiinng¥) Juaa (s gina il
@\9\1\ ew‘ L’&Lﬂga.

Ll Jlas Jla

s paldiall

gl JSAl jeaxiy alaall WS mlaaily Saatyy Aalially diegall (mbe¥l e plaal) dilia (e
spshiy ADle 4l ) ang (BMI) auall AES (ulia . oIl L) 5yshad 50l die gz Leac aliall geanaill
8yshd Gp ADLl Cuadld AL Gl s BMD) dgsed) alUaall G851 il (oady colull ie alaal) dilia
WHO e ae ool Ciia (5315 ¢ anal) AES e g allaall o))

Aadlelly LSl LA (e i shs O nsllan ey plaall (YD S Gs ) 2 (gt sY)
Lits DA G alaall lsi B i Gftisasdinly alaall ol salely allall 206 WA 3 Liad dagy . pliall
cpbaal)l Pl Allad alyyg cadaall ol Coli)ly PlaV) dlee (g Alialdal) 330 A (o) Galaall s

sAufpal) i

) alaall dilie clbaall Culdl Cow 2l slal) e igsfingd Jias (G5iue apli Ciiaal dubll o3a
allaall diliey Cllad) je oluilly bl 4jlias V) g5l (e pllaall Liliey Cllae ually (alaal Ay
o) LS ey (piigagtinnsl Juma (s5innn (e AR Citana Tl s34y . Anlaall (sl Aallis desanaS
el se

tdaad) (3 kg palilY)
=50)cm sl ams 3hal sl Auhall cuiacai 2012 diw g Jb I 1) 5l e Al el
SV Al Ailie llias shal (44)0sanls Gyl ases T IV 2 (e gena ) sand sldll . 2077
S G Gpilady allaal) LSl Glban e 3Dl (30) 05005 o Waxe s o Al e sanally juSy dilians

95



AL- Taqani, Vol .27 ,No 2,2014

e S dgag e SO G ) e genall (B Ll paen (adSS S Cus LADEA (mjal(Ailia de senS)
e dnde (o ollaall AilSa e pandin & Ay & IS ddyyh)( x—ray)doad) dxd) Gyl e e
(GE machine) DXA jlazs alaall 23U ld 55k

- (ELISA)s:N) Aol pall Jhan (& (i sasiin) (b &3 f(Spectrophotometer i gall

coabaall JSad) el e il Al elgy sl B Gl

-ty
Glladl Gl o anle cluill a3 Joaa (b (sgine IS ladie OIS (piiissiive ) (s5ina adl Janigia ¢

(Aalal e ganall ) S e ailaly allaal) L3ligy cilibian ) elually A3lhe 5uS (pe Oaibagy allanll Liligy
ladipe O alaall Ailiey cllae (uldl o anbe cludll die Gfignsin¥) Juae  dausie o .p<0.0001
feganaS alaall 5uS (e Olais alaall Lilig liladdl e o ludlly 43)lis (22.56+4.57 kg/m? ssine JSi
o husia b dygine 2 Al L ang . ekl (sl 53 (15.8320.52 kg/m?) (P<0.0001) ksl
(15.72+0.69) kg/m? ) aaiall de ganally 43l (26.75%5.17) kg/m* cayall die (4 gagiinssV) (5 5inne
el ve iiseingd) siee Al daugie (8 dgsiee Baly L 2B 6l 53(p<0.0001)
say Al sladl (16.07£0.66kg/m?) (p<0.0001) dasluall de sanally 43)lie (26.20+5.91kg/m?)
(r= 0.4 )(P< (omyal die aneall AES (uliins 535 sY) Jrna (g5ise Gile mse Lysine Al Gllia U} Liay
(r= idajlal) de sanall e aual) AES (ulies G srsfin sy Jiae ssine (le Lmse dysinaye Ayl 0.05)

0.12 )(p> 0.05) .

ralalitigy)
e by el jas cliladl (bl e aaslee bl 23 Jaae (A fiigigiin¥) Joan (g5ie &) o
Lilie Lla¥) [adidn 3 ade 32l (Say ol Jian B (it ghgfins¥) (gima (uld o) o Dy oy s
@Ally alaall Lilia te fisay jhd dale o Zaeddl o) Gl 38 (e cipeda Al 0 ey - (JY) aUaall

O st ¥ 800 () (gam
Introduction:

Osteoporosis (OP) is a chronic and progressive disease characterized by decreased bone
mass and microarchitectural deterioration, leading to increased bone fragility and a
consequential increased risk of fracture[1] - Osteoporosis occurs three times in women than in
men because women have a lower peak bone mass and hormonal changes that occur at the
menopause. Estrogens have an important function in preserving bone mass during adulthood,
and bone loss occurs as levels decline [2].Fracture consequences can be grouped into three
categories: pain, physical changes and impairment and psychosocial declines[3] .

Bone mineral density (BMD) has been found to be the main predictor of fragility
fractures[4]. Among other predictors of fragility fracture the body mass index (BMI), a height
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standardized measure of body weight, has also been found to be related to the risk of
osteoporotic fractures[5] , thus representing a factor to be considered in their prevention. The
role of BMI as a risk factor for fragility fracture is mediated mainly by its relationship with
the BMD, of which BMI is one of the main determinants. Nevertheless, BMI may also be a
risk factor for fragility fracture regardless of BMD by increasing the propensity to fall due to
muscle weakness in lean people, or due to increased postural instability of obese people. In
fact, BMI has been found to be inversely related with the risk of osteoporotic hip
fracture[6].In fact, advice on lifestyle habits to optimize BMI for fracture prevention should
be given to patients, also taking into account that BMI is implicated in the prevention of
metabolic and diseases[7]. Osteopontin was first described as a major component protein in
bone and named bone sialoproteinl[8]. OPN is known to be involved in bone resorption,
wound repair, immune function, angiogenesis, cell survival and cancer biology[9] and named
bone sialoprotein1[8],[10]. Osteopontin was originally identified as a major component of the
non-collagenous bone matrix produced by osteoblasts and osteoclasts. It has been found to be
associated with bone strength and bone remodeling[11]. OPN influences bone homeostasis
both by inhibiting mineral deposition, by promoting differentiation of osteoclasts and by
enhancing osteoclast activity . Osteopontin was also shown to suppress proliferation and
differentiation in a certain type of osteoblastic cells [12].

Subjects and methods:

Eighty (80) postmenopausal women were included in this study with age range (50-77
years); Menopausal status was defined by the absence of menses for more than one year in a
woman 50 years of age and over. All women were attended to Osteoporosis Clinic in
Baghdad Teaching Hospital during the period from March 2012 to September 2012. Subjects
were divided into two groups: Group A: forty four (44) women with osteoporotic fractures
(Patients) and group B: thirty six (36) women without osteoporosis and without fractures
(serve as controls). The complete case history was taken from each women and lateral X- ray
of the thoracic and lumbar spine were taken for all women of both groups which scored
according to kleerkoper method for diagnosis of fracture. Patients diagnosed as osteoporosis
and controls as normal by measuring bone mineral density (BMD) by using Dual energy X-
ray absorptiometry (DXA). All women were not drink alcohol, non smoker, had no diseases
known to affect bone metabolism and they were not taking any medication known to affect
bone turnover. Serum level of ALP, calcium and phosphate were determined by calorimetric
method .

Body mass index (BMI) was calculated as weight in kilograms divided by the square of
height in meters. Women were classified according to BMI such as obese > 30 kg/m?,
overweight (25-29.9)kg/m*> and normal (18.5-24.9) kg/m’[13]" Serum Osteopontin was
determined by enzyme immune sorbent assay (ELIZA)for the in vetro quantitative
measurement of human OPN in serum using kit manufactured by (Ray Bio,USA) the optical
density was measured for each well and then converted to concentration by using standard
curve[14] .

Statistical analysis:

All continuous variables are expressed as mean + standard deviation of the mean.
The unpaired t-test was performed to test hypotheses about means of different groups.
Significance of difference was assessed using Student-t test for two independent
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means used for. Correlation and regression was applied for the relationship between
two quantitative variables, taking P < 0.05 lowest limit of significance[15].

Results:

Table 1 shows postmenopausal women with osteoporotic fractures (n=44) and without
osteoporosis and without fractures ( controls)(n=36) were classified according to body mass
index , patients with normal BMI (n=15), (34.1%) , with overweight (n=17), (38.6 %)and
with obesity (n=12),(27.3%) and range (20-40.2) while controls with BMI normal (n=8),
(22.2 %) ,with overweight (n=12), (33.3 %)and with obesity (n=16),(44.4%) and range (20.3-
40.4).

While Table 2 , figure 2 shows a significant difference in mean value (Mean+SD)
of Osteopontin between patients (22.56+4.57 kg/m?) and controls (15.83+0.52 kg/m?)
(P<0.0001) within normal weight . Osteopontin for patients (26.75+5.17) kg/m” and
controls (15.72+0.69) kg/m” ) (p<0.0001) showed significant difference within the
mean of overweight . Osteopontin for patients and controls showed significant
difference within the mean of Obesity: (Mean + SD) (26.20+£5.91kg/m?) for patients
and (16.07+0.66kg/m?) for controls, (P<0.0001).

Table 1: Number and percentage of patients and controls according to Body mass index

patients controls
BMI(Kg//m?

(Kg//m No. % No. % P value
Normal (18.5-24.9) 15 341 8 279 0.388
Overweight(25-29.9) 17 38.6 12 333
Obese(=>30) 12 27.3 16 44.4
Mean+SD(Range) 27.48+5.23 (20.0-40.2 29.0+4.7 20.3-40.4 0.179

Table2: Mean value of BMI (kg/m2) for patients and controls
BMI(Kg/m” Serum Osteopontin (OP N)(ng/ml
Patients Controls P Pvalue
Normal(18.5-24.9) 22.56+4.57 15.8.83+0.52 0.0001*
Overweight(25-29.9) 26.75+£5.17 5.72+0.69 0.0001%*
Obese(=>30) 26.20£5.19 16.07+0.66 .0001*
Pvalue using ANOVA 0.0001%* 0.546

*P value significant
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Figure 1: The mean levels of osteopontin ng/ml according to BMI for patients and controls.

The study shows that serum OPN levels were positively significant correlated with BMI
in patients (r= 0.4) figure 2,and non significant correlated in controls (r=0.12) figure 3.
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Figure 2: Correlation between serum Figure 3: Correlation between serum
osteopontin Levels and BMI for patients . osteopontin levels and BMI for controls .
r=0.4 ,n=44 , p< 0.05 r=0.12 , n=36, p>0.05.

Table (3) shows no significant difference in mean value of serum calcium, phosphorous
and alkaline phosphatase levels between patients and controls. Mean value of serum calcium
levels (Mean = SD): (8.6+0.0.5mg/dl) for patients as compared with (8.84+0.6mg/dl) for
controls (P=0.109). In addition, (Mean £+ SD) of serum phosphorous levels (3.6+0.53mg/dl)
for patients as compared with (3.59+0.53 mg/dl) for controls (P=0.526) and (Mean + SD ) of
serum alkaline phosphatase levels (66.55+13.79 U/L ) for patients comparing to (65.56+14.01
U/L) for controls (P=0.752).
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Table (3): Mean value of serum calcium, phosphorous and alkaline phosphatase levels for
patients and controls.

Parameters Patients (mean+=SD)  Controls (mean+SD) P value
n=44 n=36

Serum calcium normal | 8.6+0.0.5 8.84+0.6 0.109 NS
(8.5 -10.5)mg/dl
Serum phosphorus 3.6+0.53 3.59+0.53 0.526 NS
normal (2.5-4.5)mg/dl
Serum Alkaline 66.55+13.79 65.56+14.01 0.752 NS
phosphatase- normal
(21-92 U/L)

NS= non-significant
Discussion:

Biochemical markers represent the molecules directly connected to both the structure
and function of bone tissue. The fact that changes in either the concentration or activity of
these biochemical markers are reflecting dynamic status of bone metabolism is taken as
advantageous. Markers of bone turnover, subdivided into markers of bone formation and bone
disintegration, these markers are influenced by age, sex and menopausal status, OPN was first
suggested to function as an anchor between mineral matrix of bone surfaces and osteoclast
during bone resorption ,although later it was also proposed that the osteoclast itself was
responsible for synthesis of OPN into resorption lacunas[16].

This study assessed the relationship of BMI with the risk of the osteoporotic fractures,
regardless of age and BMD. The main findings of the present study is that plasma OPN
concentrations are increased in overweight and obese subjects, the modest diet-induced
weight loss is accompanied by a significant decline in plasma OPN levels.

This is, to our knowledge, the first study describing increased plasma OPN levels in
human obesity. Obese patients exhibited increase in plasma OPN concentrations compared
with lean individuals. The significant positive correlation found in the present study between
OPN and BMI seems to indicate that OPN levels are related to the amount of adipose tissue.
However, OPN is derived from many cellular types, and the partial contribution of any other
organ to circulating OPN remains unknown[17],[18]. Expression of OPN has been observed,
among others, in epithelial cells, macrophages, and atherosclerotic plaques[19] . It has also
been reported that OPN is expressed in adipose-derived stem cells[20].

This study revealed that serum Osteopontin (OPN) level was significantly higher in
postmenopausal women with osteoporotic fractures when compared with controls, this result
comes in agreement with previous study[21] which suggested that persons with high serum
OPN levels had an approximately 2-fold risk of osteoporosis compared with the persons with
low serum OPN levels .These findings were explained that OPN stimulates CD44 expression
on the osteoclast surface, and CD44 is required for osteoclast motility[22]. Because inhibition
of osteoclastogenesis is one of the main mechanism by which estrogen prevents bone loss, it
likely that estrogen may regulate either the production of or the target cell responsiveness to
receptor activator of nuclear factor kappa —B ligand (RANKL). Thus estrogen may down
regulate osteoclastogenesis by differential decrease in the responsiveness of osteoclast
precursor to RANKL and by directly suppressing RANKL induced osteoclast differentiation
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[16]. The lack of estrogen which down regulates osteoclastogenesis and OPN up regulates
osteoclast motility, which may enhance the ability of osteoclasts to absorb bone causing a
high turnover in postmenopausal osteoporosis[23] .

The data showed that OPN levels of obese , overweight patients were significantly
higher than those levels of obese and overweight controls. In obese group OPN levels were
found to be correlated with BMI[24]. Increased systemic concentrations inflammatory
markers were determined in obese animals and humans, such as adiponectin, leptin, resistin,
visfatin, omentin, interleukin-6, and tumor necrosis factor-o. . These systemic inflammatory
responses are mainly derived from adipose tissue .OPN is evaluated to be one of those
inflammatory markers. OPN also induces the expression of other inflammatory cytokines and
chemokines in peripheral blood mononuclear cells[25].

Javier, et al [20]was reported that plasma OPN concentrations are increased in
overweight and obese subjects, the circulating concentrations of OPN correlate with body fat,
the OPN mRNA and protein are expressed in omental adipose tissue, the expression in this fat
depot is increased in obesity and further elevated in obesity associated T2DM, the modest
diet-induced weight loss is accompanied by a significant decline in plasma OPN levels. We
investigated the relationship of OPN and obesity in women who have a burden of
0steoporosis.

The data of this study shows no significant changes in serum calcium, phosphorus and
alkaline phosphatase levels between patients and controls, these results agree with previous
studies which suggested that these assays do not reflect precisely the same aspects of bone
metabolism as bone markers. Though osteoblasts are rich in ALP, it is also associated with
the plasma membrane of the cell in the liver, intestine and placenta, all of which may
contribute to the total amount of ALP. Because of multiple sources of origin, total ALP has
not enjoyed wide spread use as a bone-remodeling marker. Also serum calcium and
phosphorous levels are tightly regulated and homeostasis is maintained in serum regardless of
their store in bone, hence these parameters did not vary significantly in patients with
osteoporosis and controls[26] , another study proposed that in the bone thinning disease as
osteoporosis does not affect calcium and phosphorous metabolism and a diagnosis of
osteoporosis can not be inferred from any change in serum calcium, phosphorus or alkaline
phosphatase levels[27].

In conclusion, data obtained in this study showed that in obesity which is a risk factor
for oseoporotic . Serum OPN level is high. Although, our sample size is small, our study,
besides reminding us about the measures obesity, makes us think about using OPN as a
probable marker of osteoporosis and the value of determining OPN plasma levels in
evaluating the results. We also speculate that targeting OPN could provide an useful approach
for the treatment of obesity and related metabolic disorders.
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