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ARTICLE INFO ABSTRACT

Background: Sclerostin, a Wnt-signalling inhibitor, is an established negative regulator of bone formation. How-
ever, data regarding its potential importance in vascular disease are less clear. Common carotid artery media
thickness (CIMT) assessment and plaque identification using ultrasound imaging are well-recognized tools for
identifying and monitoring atherosclerosis. The aim of the present study is to examine the relationship between
serum sclerostin and subclinical atherosclerosis (as evidenced by CIMT).

Methods: This cross-sectional study included 50 subjects with T2DM and 20 subjects as a control group. Multivar-
Keywords: . . . . . . .. .
Sclerostin iable linear regression models were used to assess the association of sclerostin with subclinical atherosclerosis.
CIMT Results: Serum sclerostin levels in T2DM patients were significantly higher compared to the control group
(167.16 £ 63.60 versus 85.98 + 23.74 pg/ml, P < 0.0001). A concentration of 2162.5 pg/ml showed a sensitivity
0f 90% and a specificity of 86.67% to detect an increased risk of subclinical atherosclerosis. Univariate analysis re-
vealed a significant positive correlation between serum sclerostin and CIMT (r = 0.635, P<0.001). Sclerostin con-
centrations remained independently associated with CIMT (3 = 63.188 [6.919-119.456], P = 0.017) after
adjusting for age and gender.
Conclusion: Our data suggest a positive correlation between serum sclerostin level and subclinical atherosclerosis
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1. Introduction

Type 2 diabetes mellitus (T2DM) is a metabolic disorder featuring
hyperglycemia resulting from a combination of pathophysiological fac-
tors mainly resistance to insulin action and inadequate insulin
secretion.! Patients with diabetes are at a higher risk of accelerated ath-
erosclerosis which culminates in coronary artery disease, peripheral ar-
terial disease as well as cerebrovascular disease seriously affecting
morbidity and mortality.? Hyperglycemia, dyslipidemia and hyperten-
sion create a proinflammatory state that promotes an atherogenic mi-
lieu inducing endothelial injury, accelerating atheromatous plaque
formation and decreasing its stability.? In the setting of atherosclerosis,
vascular smooth muscle cells (VSMC) in arterial media have shown
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phenotypic switching acquiring macrophagal properties creating a
VSMC that is pro-atherogenic.*

Canonical and non-canonical Wnt signalling has been demonstrated
to impose adipogenic and myofibrotic phenotypic switches in pericytes
and VSMCs.® The canonical Wnt or Wnt/b-catenin pathway is increas-
ingly being linked to the regulation of VSMC proliferation, migration,
and survival via modulation of the expression of matrix proteins.® Acti-
vation of the Wnt/b-catenin pathway depends on the subsequent asso-
ciation that occurs between Frizzled receptors and with the endogenous
co-receptors low density lipoprotein (LDL) related proteins 5 and 6 (LRP
5/6).” The resulting complex causes disassembly of the B-catenin de-
struction complex causing rapid accumulation of the phosphorylated
B- catenin and eventually translocation from the cytoplasm to the nu-
cleus. B-catenin assists in the activation of T-cell factor/lymphoid en-
hancing binding factor (TCF/LEF) transcription of target genes
involved with cell cycle activation and survival.?

Evidence in literature from other cell types presented different reg-
ulatory factors that activate Wnt in arterial and venous SMC including
retinoic acid,® cytokines including IL-6,'° low oxygen,'! toll-like
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receptor activators, lipopolysaccharide,'? and LDL may be regulators of
Whnt activity. '

The pervasiveness of aberrant Wnt signalling in cardiovascular disease
(CVD) makes it a potential biomarker. Emerging experimental evidence
suggests that some inhibitors of the canonical Wnt signalling pathway
have been actively involved in bone formation and vascular calcification. '
Extracellular antagonists of the Wnt signalling pathway including two
main branches the first is the secreted Frizzled-related protein (SFRP) fam-
ily while the second class comprises certain members of the Dickkopf
(DKk) family have shown involvement in vascular injury.'® Nevertheless,
Sclerostin produced by the osteocytes through the SOST gene have
shown also major regulatory role of the canonical Wnt pathway.'®

Sclerostin levels have been positively associated with abdominal fat,
dyslipidemia particularly HDL and LDL cholesterol 7 as well as HbA1C!®
hence suggesting involvement of sclerostin in the pathogenesis of met-
abolic disease. Sclerostin had been highly expressed in calcified aortic
tissue derived from three human aortic samples obtained from patients
with atherosclerosis.'® In a pro-calcifying environment VSMC undergo
osteo/chondrogenic transdifferentiation. The resulting osteoblast-like
cells express several osteogenic genes including SOST gene involved in
the production of sclerostin.?? Hence explaining higher sclerostin levels
seen in diabetic patients with atherosclerosis due to the deleterious ef-
fect of hyperglycemia in vascular integrity.>!

However, no previous study clarified the relationship of serum
sclerostin with subclinical atherosclerosis in subjects with T2DM. There-
fore, the usefulness of sclerostin as a serum marker of atherosclerotic
risk and vascular lesions in patients with T2DM merits further studies.
In this context our aim was to study the relationship between subclini-
cal atherosclerosis and serum sclerostin level in T2DM.

2. Methods
2.1. Study design

Fifty patients (23 men and 27 women) aged between 40 years and
60 years with a diagnosis of diabetes according to the American Diabe-
tes Association criteria®” were enrolled in the current study from among
patients attending the outpatient clinics of the Diabetes and metabolism
department of Alexandria Main University hospital. All patients had
normal renal function (as assessed by serum creatinine levels). In addi-
tion, 20 apparently healthy subjects (7 men and 13 females) age-
matched were included as a control group. All the controls included
had normal glucose homeostasis as assessed by fasting glucose levels
and measurement of glycated haemoglobin (HbA1c). The study design
was approved by the ethics committee of Alexandria University. The
study was conducted according to the criteria set by the declaration of
Helsinki and each subject signed an informed consent before participat-
ing in the study.

2.2. Exclusion criteria

Patients with history of cerebrovascular disease (stroke, transient is-
chemic attack) or with peripheral vascular disease due to diabetes or
any other cause. Patients with known history of coronary heart disease
or severe cardiac decompensation. Presence of severe uncontrolled hy-
pertension. Patients with end stage renal disease. Patients with Familial
hypercholesterolemia, connective tissue diseases and vasculitis were
also excluded.

2.3. Subjects and methods
All participants underwent the following.
2.3.1. Clinical assessment

Full assessment of history was performed stressing on duration of
diabetes, symptoms of vascular complications of diabetes, presence of

chronic illnesses and detailed drug history. BMI was calculated using
the Quetelet formula (weight in kg divided by the height in m?).

The waist circumference was measured at the midpoint between the
lower margin of the last palpable rib and the top of the iliac crest, using a
stretch-resistant tape. Hip circumference was measured around the
widest portion of the buttocks, with the tape parallel to the floor. Each
measurement was repeated twice; and the average calculated. Waist-
hip ratio was calculated as waist measurement divided by hip
measurement.

2.3.2. Assessment of ankle brachial index using hand-held Doppler

Doppler examination of dorsalis pedis (DP) and posterior tibial (PT)
arteries with calculation of ABI was done to both groups. Sphygmoma-
nometer cuff was placed just above the ankle and a continuous-wave
Doppler probe operating at 5 MHz (Nicolet Elite 200 R, VIASYS
Healthcare Inc., Madison, WI, USA) was used to measure the systolic
pressure of the PT and DP arteries of each leg. Then the ABI was calcu-
lated by dividing the ankle pressure (the higher pressure of the DP
and the PT arteries) by the higher of the two brachial arterial systolic
pressure measurements. Then the lower value of the two calculated
ABI values for either limb was used for analysis.>>

2.3.3. Biochemical analysis

Blood samples were taken at the same time of the day for all subjects
and in the fasting state. Blood samples were centrifuged within 20 min
of collection at 4 °C. Ethylenediaminetetraacetic acid (EDTA) plasma
was separated from cells immediately after centrifugation and stored
at —20 °C until analysed. Total cholesterol, triglycerides, and HDL cho-
lesterol were analysed using standard enzymatic methods. LDL choles-
terol was calculated using the Fried Ewald formula. The percentage of
glycated haemoglobin was measured by colorimetric method. A prepa-
ration of whole blood is mixed with a weakly binding cation- exchange
resin. The non-glycated haemoglobin binds to the resin, leaving HbA1C
to be removed by means of a resin separator in the supernatant.*
Serum sclerostin was determined using a commercially available sand-
wich type enzyme labelled immunoassay (Assay kit Co. Ltd., Sunnyvale,
USA) according to the manufacturer's instructions. Sclerostin measure-
ments are reported in picogram per millilitre.

2.3.4. Carotid studies

Measurements of carotid intima media thickness (CIMT) were per-
formed on common carotid artery. All participants underwent carotid
duplex scanning of both carotid arteries. CIMT was evaluated using a
high-resolution 7-12 MHz linear transducer in B mode (Philips
ClearVue 350). Far-wall measurements were obtained. CIMT of the far
wall was defined as the distance between the leading edge of the
lumen-intima interface and the leading edge of the media-adventitia in-
terface. CIMT was measured on each side at three sites (thickest point,
and at sites 1 cm upstream and downstream, free from plaques) on
the longitudinal views. In cases with uniform CIMT, measurements
were obtained 1 cm from the bifurcation to the end of the common ca-
rotid artery. CIMT was calculated as the average of measurements from
three different sites on each side. C-IMT >0.9 mm was taken as a marker
of asymptomatic organ damage.?”

2.3.5. ECG stress test

All participants enrolled for the study underwent exercise treadmill
testing as an initial assessment to exclude coronary artery disease that
can be evidenced by hemodynamic instability, arrhythmias or electro-
cardiographic signs of ischemia. A meta-analysis of 147 studies per-
formed by the American College of Cardiology found exercise ECG to
have a pooled sensitivity of 68% and specificity of 77% for detection of
coronary artery disease (CAD).2®
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2.4, Statistical analysis

Data are presented as mean =+ SD. The Student's t-test was used to
compare parameters between the two groups. Kruskal Wallis test was
used for abnormally distributed quantitative variables, to compare be-
tween more than two studied groups, and Post Hoc (Dunn's multiple
comparisons test) for pairwise comparisons. For continuous variables,
mean values between two groups were compared by unpaired Student
t-test for normally distributed variables and Mann-Whitney U test for
skewed variables. The x2 test was used to compare categorical variables
between groups. Pearson (normal distribution) and Spearman correla-
tion analyses (non-normal distribution) were used to assess the correla-
tions between serum sclerostin and other continuous parameters. All
statistical analyses were carried out using the SPSS software (version
20.0; IBM Corporation, Armonk, NY, USA).

Linear regression analyses were performed to examine relationships
between CIMT and clinical variables. To determine the independent var-
iables correlated with sclerostin (dependent variable), the parameters
that correlate significantly in univariate analysis and others that are bi-
ologically linked to sclerostin were tested in multiple backward model
linear regression analysis. The usefulness of serum sclerostin as a
marker of high risk of subclinical atherosclerosis in T2DM was analysed
using a receiver operating characteristic (ROC) curve. A P value <0.05
was considered significant.

3. Results

3.1. Baseline demographic and clinical characteristics of the study
population

The mean serum sclerostin level in T2DM patients was higher com-
pared with age- and gender-matched healthy controls (167.16 + 63.60
versus 85.98 + 23.74 pg/ml, P < 0.0001). CIMT was significantly in-
creased in T2DM patients than in healthy subjects (0.94 4 0.20 versus
0.65 + 0.11, P< 0.001). Anthropometric measurements including BMI
and Waist/Hip Ratio are significantly higher in the diabetic group than
control (29.88 + 3.56 versus 25.57 + 1.84 kg/m? P < 0.001) and
(0.96 4 0.16 versus 0.80 + 0.08, P< 0.001) respectively. Fasting Plasma
glucose, HbA1C, serum urea, serum creatinine, total cholesterol and tri-
glycerides were significantly higher in the diabetic group versus control.
Meanwhile, HDL was significantly higher in the control group. There
was no significant difference in ABI between both groups (Table 1).

3.2. Risk factors for increased CIMT

CIMT was significantly positively correlated with age (r = 0.642,
P <0.001) diabetes duration (r = 0.458, P = 0.001), BMI (r = 0.417,
P = 0.003), waist circumference (r = 0.309, P = 0.029), waist/hip
ratio (r = 0.305, P = 0.031), FPG (r = 0.400, P = 0.004), HbA1C (r =
0.596, P < 0.001), total cholesterol (r = 0.417, P = 0.005) and LDL
(r=0.290, P = 0.041).

3.3. Relationship of sclerostin serum levels in T2DM patients with anthropo-
metric and biochemical parameters

In T2DM patients, significant positive correlations were observed be-
tween serum sclerostin levels and age (r = 0.559, P < 0.001), diabetes
duration (r = 0.397, P = 0.004), BMI (r = 0.401, P = 0.004), waist/
hip ratio (r = 0.433, P = 0.002), CIMT (r = 0.635, P < 0.001), FPG
(r=10.340,P = 0.016),HbA1c (r = 0.589, P<0.001) as well as total cho-
lesterol (r = 0.420, P = 0.002). Meanwhile, sclerostin was significantly
negatively correlated with HDL (r = —0.311, P = 0.028). On the other
hand, we found no correlation between sclerostin and waist circumfer-
ence, mean ABI, serum urea, serum creatinine, TG and LDL.

Table 1
Baseline demographic and clinical characteristics of subjects.

Group I Group II Pvalue

T2DM patients Non-diabetic controls
n 50 20
Men/women 23/27 7/13 0.401
Age (years) 5240 + 5.12 503 £ 5.22 0.135
BMI (kg/m?)? 29.88 £ 3.56 25.57 £ 1.84 <0.001"
Waist circumference (cm) 1122 4 11.29 92.50 + 10.09 <0.001"
Hip circumference (cm) 118.6 + 8.94 114.90 + 3.81 0.017"
Waist/hip ratio 0.96 + 0.16 0.80 + 0.08 <0.001™"
ABI® 1.12 £ 0.09 1.12 + 0.04 0.952
CIMT® 0.94 + 0.20 0.65 + 0.11 <0.001"
FPG¢ 149.1 £+ 29.03 82.10 + 8.52 <0.001"
HbA1c® 859 + 1.72 5.62 + 0.44 <0.001"
Serum urea (mg/dl) 2852 + 7.23 21.80 + 7.24 0.001"
Serum creatinine (mg/dl)  0.80 + 0.14 0.69 + 0.14 0.006"
Total cholesterol (mg/dl) 199.2 £ 4430 186.7 + 30.79 0.253
TG (mg/dl)f 156.9 £ 79.17 113.5 £ 50.35 0.006™"
HDL (mg/dl)® 46.72 £+ 10.21 60.0 4+ 9.02 0.001"
LDL (mg/dI)" 119.6 £+ 34.10 111.3 £ 23.49 0.342
Sclerostin (pg/ml) 167.16 + 63.60 8598 + 23.74 <0.001""

Data are means =+ SD.

2 BMI: body mass index.

P ABI: ankle brachial index.
CIMT: carotid intimal media thickness.
FPG: fasting plasma glucose.
HbA1c: haemoglobin Alc (glycated haemoglobin).
fTG: triglycerides.
& HDL: high density lipoprotein.
" LDL: low density lipoprotein.
Unpaired t-test: "0.05 between groups.
** U: Mann Whitney test: P = 0.05.
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3.4. Serum sclerostin levels and CIMT

Serum sclerostin level was significantly increased in relation to CIMT
with a mean value of (211.7 4 76.87 pg/ml) in (CIMT >0.9) compared to
(137.4 £ 26.08 pg/ml) in (CIMT <0.9) (P < 0.001). Significant correla-
tions were recorded between serum sclerostin levels and CIMT (r =
0.635, P < 0.001) in the diabetic group (Fig. 1).

3.5. Cut-off value of serum sclerostin that predicts subclinical
atherosclerosis

In addition to analysing the association between serum sclerostin
levels and the surrogate marker of subclinical atherosclerosis; the ab-
normal CIMT, a ROC curve analysis was performed to evaluate the use-
fulness of sclerostin as a marker for subclinical atherosclerosis. It
showed an area under the curve of (0.093, P < 0.001) for abnormal
CIMT thickness. A concentration of >162.5 pg/ml showed a sensitivity
of 90% and a specificity of 86.67% to identify an increased risk for abnor-
mal CIMT. The diagnostic performance of sclerostin revealed a sensitive
rather than a specific marker (Fig. 2).

3.6. Linear regression analysis

Linear regression analysis was performed to determine the influence
of independent factors identified in univariate correlation analysis, in-
cluding age, duration of diabetes, BMI, waist/hip ratio, CIMT, FPG,
HbA1c, total cholesterol, and HDL. The analysis demonstrated that
only CIMT (> = 63.188 [6.919-119.456], P = 0.017) was positively in-
dependently associated with sclerostin (Table 2). Independent variables
included in the multivariable model were the variables found to corre-
late significantly with CIMT (age, duration of diabetes, BMI, waist cir-
cumference, waist/hip ratio, sclerostin, FPG, HbA1c, total cholesterol,
and HDL) and the variables found to have statistical significance in the
univariate analysis were age (3 = 0.020 [0.013-0.028], P~ 0.001) and
diabetes duration (3 = 0.026 [0.010-0.042], P~ 0.001) (Table 3).
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Fig. 1. Correlation between sclerostin (pg/ml) and CIMT in subjects with T2DM.

4. Discussion

Our study showed that higher sclerostin levels are independently as-
sociated with subclinical atherosclerosis in subjects with T2DM. Fur-
thermore, high levels of serum sclerostin levels were associated with
abnormal CIMT. Additionally, we found a significant independent posi-
tive correlation between age as well as diabetes duration with CIMT.

We demonstrated higher levels of sclerostin in T2DM with abnormal
CIMT as compared to those with normal CIMT and healthy subjects. The
results raise the possibility of the usefulness of sclerostin as a serum
marker for subclinical atherosclerotic risk in T2DM. The role of
sclerostin in the pathophysiological process in atherosclerosis had
been raised in preclinical studies. The canonical Wnt signalling pathway
activation is implicated in the pro-proliferation of arterial and venous
vascular smooth muscle cells both in vitro and in vivo.?’ Furthermore,
the Wnt pathway has been described to play an important role in the
regulation of endothelial inflammation, vascular calcification and mes-
enchymal stem cell differentiation.?® Sclerostin antagonizes the canon-
ical Wnt signalling pathway and inhibits osteoblast activity and bone
formation by sequestering LRP5 and LRP6.%°

Previous reports on the Wnt signalling antagonist sFRP?° illustrated
that its upregulation after injury was involved in healing and homeosta-
sis of vascular tissue. As a result, considering the fact that atherosclerosis

100%
80%
2 60%
£
z
0)5 Sclerostin (pg/ml)
40%] AUC 0.953"
P <0.001"
20% 95% C.I 0.901 — 1.004
0% T T T T T
0% 20% 40% 60% 80% 100%

100 - Specificity

Fig. 2. ROC curve for sclerostin (pg/ml) to predict cases with CIMT >0.9 (n = 50). AUC =
Area under the curve, CI = Confidence interval.

is both an actively regulated and progressive process, we may speculate
that high sclerostin levels might be indicative of a sort of defensive
mechanism that may attenuate the upregulation of the canonical Wnt
pathway leading to the restoration of quiescent Wnt signalling observed
under healthy conditions and hindering the atherosclerotic
progression.>!' This notion had been supported by previous studies
that stated the possible role of sclerostin in counter regulatory mecha-
nisms suppressing vascular calcification.>?

Endothelial cell migration is essential in the context of angiogenesis.
Endothelial cells originate from the differentiation of mesodermal cells
forming primitive vascular structures called blood islands. Vascular en-
dothelial growth factor (VEGF) influences the newly formed endothelial
cells to migrate on a matrix allowing the fusion of the blood islands,
their remodelling into tubular structures, and the formation of the first
primitive vascular plexus.>® Craig et al. demonstrated the role of
sclerostin in vascular endothelial cell migration examined in Human
umbilical vein endothelial cells (HUVECs). The combination of sclerostin
together with cysteine rich protein 61 (potent stimulator of angiogene-
sis and mesenchymal stem cell expansion and differentiation) were
shown to increases vascular endothelial cell migration but not by either
protein alone; thus concluding that sclerostin potentiates Cyr-mediated
vascular migration and cell growth.>* Similarly, Oranger et al. displayed
the role sclerostin in angiogenic activity in vivo elicited by binding to

Table 2
Multivariate analysis linear regression for the parameters affecting sclerostin (pg/ml).
B SE Sig. t 95% CI
LL UL
Age (years) 1366 1.747 0439 0.782 —2.165 4.897
Diabetes duration —0.026 4.215 0.995 0.006 —8.545 8.493
(years)

BMI (kg/m2) 1.095 2995 0717 0366 —4.958 7.148
Waist/hip ratio —5470 56.511 0923 0.097 —119.683 108.744
CIMT 63.188 27.841 0.029" 2.270° 6919 119.456
FPG —0.205 0.345 0.555 0596 —0.902 0.491
HbA1c 4839 6542 0464 0740 —8.383  18.062
Total cholesterol —0.076 0249 0.760 0.308 —0.579 0.426
HDL —0.746 0.869 0396 0858 —2.502 1.011

R = 0.609,R* = 0.371,F = 2.626", P = 0.017".
B: unstandardized coefficients.
OR: odds ratio.
CI: confidence interval.
LL: lower limit.
UL: upper limit.
* Statistically significant at P < 0.05.



596 M.A.M. Shalash et al. / Journal of Diabetes and Its Complications 33 (2019) 592-597

Table 3
Multivariate analysis linear regression for the parameters affecting CIMT.
B SE Sig. t 95% Cl
LL UL

Age (years) 0.020 0.004 <0.001" 5450° 0.013 0.028
Diabetes duration (years)  0.026  0.008 0.002° 3369" 0.010 0.042
BMI (kg/m2) 0.015 0.008 0.081 1792 —0.002 0.032
Waist circumference —0.001 0.003 0599 —0.530 —0.007 0.004
Waist/hip ratio 0.124 0.130 0345 0956 —0.139 0.387
Sclerostin 0.000 0.000 0.851 0.189 —0.001 0.001
FPG 0.000 0.001 0525 —0.642 —0.002 0.001
HbA1C 0.022 0013 0.115 1.613 —0.006 0.049
Total cholesterol 0.001 0.001 0.169 1401 —0.001 0.003
LDL —0.001 0.001 0.297 —1.058 —0.003 0.001

R = 0.859,R* = 0.737,F = 10.950", P < 0.001".
B: unstandardized coefficients.
OR: odds ratio.
CI: confidence interval.
LL: lower limit.
UL: upper limit.
* Statistically significant at P < 0.05.

LRP6, inducing pro angiogenic cytokines VEGF and placental growth fac-
tor PIGF production in human endothelial cells.>®

Our study showed that age and diabetes duration were independent
predictors of CIMT. Several studies have shown similar findings
concerning association with age*3” and opposing findings with dura-
tion of diabetes.>® We also found a positive correlation between CIMT
and age, diabetes duration, BMI, waist circumference, waist/hip ratio,
sclerostin, FPG, HbA1C, total cholesterol and LDL. This can be explained
by the fact that cluster of lipid abnormalities associated with type 2 di-
abetes is defined by a high concentration of TG and small dense LDL and
a low concentration of HDL cholesterol. Plasma LDL cholesterol levels
are generally normal. Insulin resistance is believed to contribute to
this atherogenic dyslipidemia by increasing the hepatic secretion of
VLDL and other apolipoprotein (apo) B-containing lipoprotein particles,
as aresult of increased free fatty acid flux to the liver.® These anomalies
are closely associated with an increased oxidative stress and an endo-
thelial dysfunction, thereby reinforcing the proinflammatory nature of
macrovascular atherosclerotic disease. Metabolic factors in diabetic pa-
tients including hyperglycaemia, dyslipidemia and insulin resistance
lead to endothelial cell, vascular smooth muscle dysfunction exhibiting
an increased risk of development of atherosclerotic CVD.>° Sclerostin is
independently associated with cardiovascular mortality according to a
study by Novo-Rodriguez et.al; in which significantly high levels of
sclerostin were found in patients with prevalent CVD. The survival anal-
ysis presented that an increase of 10 pmol/L in the serum sclerostin level
resulted in a 31% increase in cardiovascular mortality proving sclerostin
to be a strong predictor of cardiovascular mortality risk.*°

We demonstrated significant positive correlation between sclerostin
level and age, diabetes duration, BMI, waist/hip ratio, FPG, HbA1c and
total cholesterol; however, sclerostin was significantly negatively corre-
lated with HDL. The positive correlation between age and sclerostin ir-
respective of gender was supported by previous studies.*! Granted
that sclerostin is produced almost entirely by osteocytes,*>~#* this ob-
servation would be accordant with increased skeletal sclerostin produc-
tion with aging in humans. On the other hand, this result is opposed by
previous reports illustrating positive correlation of sclerostin with age
that was observed in males but not females.

The association between sclerostin with HbA1c and diabetes dura-
tion had been demonstrated before?! and can be explained by the fact
that overproduction of reactive oxygen species (ROS) as a result of al-
tered glucose metabolism and formation of advanced glycation end-
products (AGE) amplifies the process of atherosclerosis by activating
nuclear factor kB (NF<B) and other proinflammatory pathways.*® In
combination with endothelial cell insulin resistance, these changes
cause endothelial dysfunction manifesting itself by increased

expression of adhesion molecules and other changes. This could partly
explain the over expression of sclerostin in T2DM patients. Several re-
cent reports*!' implicate Wnt signalling pathway in regulating adipo-
genesis, body fat distribution and, to a degree, susceptibility to obesity,
being widely spread across tissues along with its natural inhibitor pro-
teins sclerostin and DKKI1.

The positive correlation between sclerostin and waist/hip ratio as
well as BMI supports previous studies that demonstrated positive asso-
ciation of sclerostin with fat mass, body weight and ponderal index as
well as negative association with HDL.!” To determine the factors inde-
pendently associated with sclerostin, we included all significant vari-
ables correlating with sclerostin (age, diabetes duration, BMI, waist/
hip ratio, FPG, HbA1c total cholesterol and HDL) in a multiple linear re-
gression analysis. We found that CIMT was the only factor indepen-
dently associated with sclerostin levels. Given that CIMT is a strong
predictor of vascular events.*®

Limitations of the study included the cross-sectional design of the
study so we are not able to establish the causative nature of the associa-
tions between sclerostin and CIMT. It remains to be confirmed, on a large
scale, whether sclerostin level is independently associated with the oc-
currence of cardiovascular events (myocardial infraction, stroke ...) and
with the survival of patients with atherosclerotic disease.

5. Conclusion

In summary, our observation that T2DM patients with subclinical
atherosclerosis presented higher levels of sclerostin supports the hy-
pothesis that sclerostin action is not only on the regulation of bone for-
mation but also in the pathophysiological process of atherosclerosis.
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