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ABSTRACT

Patients with diabetes type 2 have a higher rislatbkrosclerosis disease. In addition to insuligiseance which
results in growth and differentiation failure oftesblasts, leading to failure in Osteocalcin s¢iome This study is
carried out to investigate the association of sei@steocalcin with atherosclerosis in patients vithe 2diabetes
and in patients with atherosclerosis without diasetSerum Osteocalcin was measured by ELIZA mefasting

blood glucose, LDL, total cholesterol, TG were nuead by enzymatic colorimetric method in 65 sulgj€20

atherosclerotic but non diabetic patients;24 diabdiype 2 atherosclrrotic patients and 21 appargntiealthy
subjects(control group). The mean serum osteatalencentration for diabetic type 2 atherosclrropiatients and
atherosclerotic patients without diabetes was 13#88325 ng/ml,20.516+3.481ng/ml, respectively. ©stdcin

levels were associated inversely with Fasting seglatose, LDL, TG, Tcho (P<0.05). As a Conclusidosy

Serum Osteocalcin levels are significantly assedatith atherosclerosis.
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INTRODUCTION

Atherothrombotic cardiovascular disease is theitepdause of death worldwide, despite significanaigpess in the
management of critical risk factors. A major reafmrthis trend is the ongoing epidemic of typei@bates(1).

The increased risk of cardiovascular disease inempEt with diabetes type 2 reflected the emergeofte
atherosclerotic disease, which is considered aroitapt indicator of coronary heart disease andkstia older
subject(2).

Insulin activates substrate receptor insulin ireobtasts, then the activation of cellular pathwakgh are essential
for the growth of osteoblasts - differentiation andvival. It was found that when there was reaistato insulin,

failure occurs in the growth and differentiationasteoblasts ,and thus a failure in the secreticgheobone protein
one of which is osteocalcin(3).

Osteocalcin, also known (bone gla protein), on¢hef osteoblast-specific proteins, has several hoamnfeatures

and is secreted in the general circulation froneasiastic cells. This protein is a specific biocheahmarker of
bone turnover and bone formation, involved in boreeralization and calcium homeostasis (4,5).
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Observational studies suggest an association afilating OCN with atherosclerosis risk(6). The regeproposed
proofs suggested the role of this protein in retila of glucose and lipid metabolism, linking bometabolism
with energy homeostasis(4).

According with these observations, it is plausitdeconsider serum osteocalcin as a promising catalifbr risk
assessment and a potential intervention targedtf@rosclerosis diseases, and can be useful igttgialleviate the
morbidity and mortality in these patients. So, thiady aimed to determine serum osteocalcin lewelSyrian
atherosclerotic patients with and without diabetesdlitus type 2,in attempt to evaluate the relalip between
serum osteocalcin and atherosclerosis in theserpati

Experimental section
The study involved 65 individuals (37men:28 womenjuited from vascular surgery dep.t at Al Assadvensity
Hospital, between June and December 2014.

Patients were divided into the following groups:

- Group 1: (control group):which included 21 apparertealthy individuals mean age * SD: (57.95+6.48
years),that do not suffer diabetes or atherosdker@nd not taking any medications.

- Group 2: Patients with diabetes mellitus type 2 atiterosclerosis,(24 patients mean age + SD: (501+
years).

- Group3: Patients with atherosclerosis and withaaivetes,(20 patients mean age + SD : (58.75+8.885)e

All patients underwent ultrasonographic study bpcduplex of carotid, lower limbs and upper lindrseries at the
Department of vascular surgery, to evidence angra#itlerosis disease by determining the presenabsence of
thickness or plagues in intima-media layers.

Serum samples were obtained between 8-10 AM, frben fatient in the fasting state, Blood samples were
centrifuged at (4000 rpm, RCF=1789xg)for 10 mirl&E, to isolate serum. Serum was stored at -20?Gutore
analyses.

Osteocalcin(bone gla protein) was measured by UsingA Kit provided by Sunred Company, Shanghai.

Glucose, LDL, TG, Tchol were measured with enzymatlorimetric method by Hitachi 911 device usiritp lof
Audit Diagnostics Corporation Irish.

We excluded Patients having any thyroid (hypothdissh and hyperthyroidism) or parathyroid
(hyperparathyroidism and hypoparathyroidism) disosd; the same was done to Patients diagnosed bweitle
disorders as osteoporosis or Paget's disease #ndtpavith fractures or metastatic bone tumor atidnts treated
with glucocorticoids or bisphosphonate or vitanthand D.

Statistical analysis:
The statistical analysis of data was performedguSIBPS and Excel 2010.

Data were expressed as mean + SD

The data was analyzed using One Way Analysis aanee (ANOVA) followed by Bonferroni testing to cpiare
the results between groups.

Pearson correlation is used to study the correldigiween studies parameters.
P < 0.05 was considered to be significant.

RESULTS AND DISCUSSION
The mean serum Osteocalcin values+ SD in the stgtieups were as follows:
29.400+5.546 ng/ml in control group (n = 21).
13.483 + 3.325 ng/ml in atherosclerotic group vidihbetes (n = 24).
20.516+3.481ng/ml in atherosclerotic group withDisbetes(n=20)

By ANOVA test was observed statistically signifitaiifference
(P <0.001) between osteocalcin levels in the studreups.
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By Benfferoni test to compare Osteocalcin levelsveen the studied groups, was also observed aecadbtie
statistically significant difference(P <0.001) itherosclerotic group with diabetes and the athdsostic group
without diabetes compared with the control groufp€1).The difference was statistically signifig@&0.001)
between the atherosclerotic group with diabetespewed with atherosclerotic group without diabetégyre 1).
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10.00—

Atherosclerosis Atherosclerosis group Control group
group with diabetes without diabetes

Error bars: 95% Cl|

Figure(1):Mean+SD of Osteocalcin concentration(ng/hin the studied groups
The mean serum FBG, LDL, Tchol, TG valuest SD mstudied groups are presented in Table (1).

Table(1).lllustrated the mean+SD of Fasting blood lycose, total cholesterol, TG and LDL

Parameters Control groups Atherosclerosis group wii diabetes | Atherosclerosis group without diabetes
FBG 93+6.426 mg/dl 214.041+52.081 mg/dl 96.350+8.8®y/dI
LDL 104.333+£10.408 mg/d 148.041+28.930 mg/dl 120428.115 mg/dl
TG 121.285+38.574 mg/d| 197.625+32.808 mg/dl 140483.795 mg/dl
Tcho 164.523+14.417 mg/d| 218.5+55.752 mg/dl 180£22.217mg/dl

There was a significant correlation between ostieotand fasting serum glucose, LDL, TG, Tcho ialdtic type
2 atherosclerotic patients (r=-0.654, p=0.001)@igr=-0.604, p=0.002) (Fig.3).

(r=-0.520, p=0.009) (Fig.4), (r=-0.649, p=0.001ig(b) respectively.

There was a significant correlation between ostieotd.DL, TG and Tcho in atherosclerotic but noraltic
patients.

(r=-0.509, p=0.022) (Fig.6), (r=-0.507, p=0.022gy(F), (r=-0.577, p=0.008) (Fig.8).
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Figure(2):The relation of osteocalcin levels and Fsing blood glucose concentration in diabetic typ2 atherosclerotic patients
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Figure(3):The relation of osteocalcin levels and Fing LDL concentration in diabetic type 2 atherosterotic patients
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Figure (4): The relation of osteocalcin levels anfasting TG concentration in diabetic type 2 atheroslerotic patients
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Figure (5): The relation of osteocalcin levels anthsting Tcholin diabetic type 2 atherosclerotic paents
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Figure(6):The Relation of osteocalcin levels and &ing LDL concentration in atherosclerotic but nondiabetic patients
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Figure (7): The Relation of osteocalcin levels anfadsting TG concentration in atherosclerotic but nondiabetic patients
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Figure (8): The Relation of osteocalcin levels anf@dsting Tchoin atherosclerotic but non diabetic paents

Our study showed that serum osteocalcin conceotr@tiwere significantly lower (p<0.001) in patientdth
atherosclerosis and diabetes type 2 compared toothteol group.

There was a significant reduction(p<0.001) in Osédgin concentration in patients with atherosclerosgithout
diabetes compared to control group.

Serum osteocalcin concentrations were reducedfisigni (p <0.001) in the patients of atherosclesagith diabetes
compared to patients with atherosclerosis but witldiabetes.

P. Pennisi and his colleagues in 2003 study silyilshowed that osteocalcin levels decrease in miatigvith
atherosclerotic carotid and peripheral arteries(7).

Our study also revealed a reverse statisticallgiognt between osteocalcin and fasting serumagacLDL, TG,
Tcho in patients with diabetes and atherosclerdssase. Patients (r=-0.654,p=0.001),(r=-0.604{032), (r=-
0.520,p=0.009,(r=-0.649,p=0.001) respectively.

Saleem and his colleagues study in 2010 also sigifminted that Serum OC inversely correlate wisting
glucose(8).

Sheng L and his colleagues in 2013 pointed thatB8&dC inversely correlate with FBG, LDL, TG, Tcha(2)

Yeap and his colleagues in 2010 showed that SerGrnn@ersely correlate with TG, FBG.(9)

and the correlation between serum osteocalcin astihfy LDL, TG, Tchol in patients with atherosclsowithout
diabetes was reverse and statistically signific@@atherosclerotic but non diabetic patients (15509, p=0.022), (r=-
0.507, p=0.022), (r=-0.577, p=0.008) respectively.

Osteoblastic differentiation of pre-osteoblastsrfroone is inhibited by minimally oxidised LDL, wieas oxidised
lipids enhance differentiation of osteoblast-likelle from the artery wall, ultimately inducing vasar

mineralisation and calcification(7).

There is evidence to show the influence of bonégime on cardiovascular disease. During atheroggrntbe bone
matrix proteins including osteocalcin, may havegutatory role in the atherosclerotic calcificatfmmocess(10).
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Recent evidences suggest that osteoblast-like @alpresent in the vasculature and capable oifydalg vascular
cells(2).These procalcific processes are countencald by local and circulating inhibitors of calmtion
suggesting that decreased expression or activitiyesfe mediators (Osteocalcin) may also contritnufathological
cardiovascular calcification. Vitamin K-dependenttgin such as (osteocalcin), prevents calcificaby inhibiting
bone morphogenetic protein (BMP) signaling whichamces calcification(11).

CONCLUSION

Our study indicated that low serum osteocalcin leveere significantly associated with atheroscleras patients
with or without type 2 diabetes.

This may reflect the role of osteocalcin as a dating endocrine factor, which regulates glucoséafaism and
there by vascular risk implicating that osteocalemght be a new therapeutic target for the treatnan
atherosclerosis disorders.

Prospective studies are needed to assess the fadderem osteocalcin as an early indicator for dmviely
atherosclerosis.
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