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ABSTRACT 

 Background: Thyroid dysfunctions are the most common endocrine 

problems. Hyperthyroidism and hypothyroidism together are responsible for 

considerable morbidity mostly in developing countries. Thyroid disease almost 

affect every aspect of health, they are often misdiagnosed and remain 

undetected, so the biochemical test can be used to confirm the diagnosis. 

Osteopontin is a glycoprotein that can be detected in plasma, it was found to be 

up regulated in several patients with hyperthyroidism and down regulated in 

hypothyroid patients, so it may be anew marker in diagnosis of thyroid diseases. 

Aim of the work: The current study was conducted to evaluate the serum level 

of osteopontin as a marker for detection thyroid dysfunctions. Patients and 

methods: the study was carried out on 45 subjects and subdivided into three 

groups, group I: included 15 patients with hyperthyroidism, group II:  included 

15 patients with hypothyroidism, group III: 15 subjects as healthy control 

group. All groups were subjected to full medical history, clinical examination, 

fasting blood glucose, and thyroid function test (T3, T4 and TSH), 

anthropometric measurements body weight (BW), height and Body mass index 

(BMI), thyroid ultrasonography. Osteopontin serum level was assessed using 

enzyme linked immunosorbent assay (ELISA). Results: osteopontin was 

significantly higher in hyperthyroid group than hypothyroid and control groups 

(p<0.05), also there was significant positive correlation between osteopontin 

and T3and T4 (r=0.96&r=0.95) respectively (p<0.05), but was significantly 
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negative correlation between osteopontin and thyroid stimulating hormone 

(TSH) (r=-0.085),p<0.05. Conclusion: osteopontin level was higher in 

hyperthyroid and lower in hypothyroid patients, also there was positive 

correlation between (T3, T4) and negative correlation with TSH, so we can 

considered osteopontin as biomarker for thyroid dysfunction, more studies 

needed to determine whether its level is affected by treatment and whether 

affected in sub clinical cases as in manifested cases. 

 

INTRODUCTION 

 Thyroid dysfunctions are common endocrine problems. Hyperthyroidism 

and hypothyroidism are responsible for considerable morbidity all over the 

world especially developing countries (Khan A, et, al 2002)                                                                               

 Hyperthyroidism due to hyperactivity of the thyroid gland that leads to 

generalized acceleration of metabolic processes. 

Graves disease is the most common form of thyrotoxicosis . 

 Females are involved about five times more commonly than males, the 

disease may occur at any age, with peak incidence in  the 20 to 40 year age 

group(Cooper DS and Landenson PW 2011)                                                      

  Graves disease consists of one or more of the following features 

thyrotoxicosis, goiter, ophthalmopathy (exophthalmoses), dermopathy (pertibial 

myxedema). ( -C00per DS and Landenson PW 2011). 

 Graves's disease is a common autoimmune disease; its pathogenesis is 

tightly involved with aberrant proinflammatory cytokine productions that lead 

to circulating thyroid auto antibodies. Osteopontin is an extra cellular matrix 

protein of pleiotropic properties, recently recognized as a potent inflammatory 

cytokine in several autoimmune diseases. (lingy XU, et al2011) 

 Hypothyroidism is a clinical syndrome resulting from deficiency of thyroid 

hormones, which in turn results in generalized slowing down of metabolic 
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processes which leads to slow heart rate (bradycardia) diminished oxygen 

consumption and deposition of glycosaminoglycans in intracellular spaces  

particularly skin and muscle producing the  clinical picture of the 

disease(Cooper DS and Landenson PW 2011)                 . The symptoms and 

signs of hypothyroidism in adults are reversible with therapy ( SamA, and 

MeeranK (2002). The clinical assessment alone lacks both sensitivity and 

specificity and can suspected only up to 40% of symptomatic thyroid disorders, 

only the biochemical tests can be used to confirm the diagnosis.( Saha PK, et,al 

2007). 

 As a consequence there is still great interest in new biomarkers that 

complement existing diagnostic tools. Osteopontin is  a glycoprotein that can be 

detected in plasma ,was found to be up regulated in hyperthyroid patients and 

down regulated in hypothyroid patients ,so it may represent as a new 

biochemical marker in diagnosis of thyroid dysfunctions. Osteopontine (OPN) is 

a molecule first identified in 1986 in osteoblasts and is known to be involved in 

the formation and calcification of bone ( Heinegard D et,al 1989).the. prefix of 

the word "osteo" indicates that the protein is expressed in bone and the suffix 

"pontin" is derived from pons the Latin word for bridge and signifies its role as 

a linking protein .Osteopontine is a phosphoglycoprotien which is composed of 

300 amino acids and contains an arginine glycine aspartic acid cell binding 

sequence. It is located on the long arm of chromosome 4 region 13(4q13)  Nau 

GJ (2000) and is found in different forms in +the body, (osteopontin a,b,and c) 

the cancer specific variants Mirza M, et al (2008). 

 Expression of osteopontin in Varity of tissues indicates a multiplicity of 

functions .Recent studies have provided more insights on the versability of this 

glycoprotein in diverse biological events, including developmental processes , 

wound healing , immunological responses ,tumor genesis, bone resorption and 

calcification (  Sodek J,et al (2000) & Denhadt D and Guo X (1993) 
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 Osteopontien can bind to cells via several surface receptors, including beta 

integrins receptors on T cells and it promotes the migration of lymphocytes and 

their production of cytokines. Proinflammatory cytokines stimulate osteopontin 

gene transcription and expression. ( Nau GJ  2000). Osteopontin is expressed in 

many cells as odontoblast, some bone marrow cells, hypertrophic chondrocytes, 

dendritic cells, macrophages and t- myoblast, endothelial cells (Gursoy G, et al 

2010). 

 Osteopontin has important roles in normal physiological as well as many 

pathological processes and diseases such as chronic inflammations, including 

crohn"s disease, obesity, graves disease, other autoimmune diseases, several 

types of cancer, cardiac fibrosis and atherosclerosis (Ambrosi GJ, et al 2007) 

& (Scatena M, et al 2007) 

 The aim of the present study was to assese the serum level of osteopotin 

as a new biochemical marker for hyper and hypo function of the thyroid gland. 

 Subjects and methods: the current study was conducted on 45 subjects 

(males and females) aged 25-40 years and divided into three groups:-Group I 

(hyperthyroid group) was 15 patients. Group II (hypothyroid group) was 15 

patients. 

 Group III (control group) was 15 healthy subjects, age matched serving as 

control group. The patients were recruited from the out patient and in patient 

clinics of endocrinology and internal medicine of a Zahra university hospital. 

Written informed consent was obtained from each subject before the study. 

Methods: All groups were subjected to the following: 

 Complete clinical examinations was done to rule out patients with diabetes 

mellitus, renal diseases, liver disease , inflammatory diseases and other medical 

diseases which would  have influenced the parameters under study, also to help 

in diagnosis the patients with hyperthyroidism and hypothyroidism. 
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 Anthropometric measurements including weight (KG), height (meters) 

and body mass index (BMI) was calculated according to the formula: weight 

(KG) /height (M2). 

 Thyroid ultrasonography was done to help in diagnosis the patients with 

graves disease, toxic nodular goiter and patients with thyroidites. 

 Fasting blood glucose levels by an enzymatic dorimetric assay using a 

cobas c-311 auto analyzer (Roche diagnostic, Indianapolis Indiana, USA). 

 Thyroid function testes was assessed by using Immulite 1000 analyzer, 

TSH (n=0.3-4.2) uIU/ml, whileT3 (n=80-200) ng/dl and T4(n=5.1-14.1) ug/dl 

Serum osteopontin level was determined by an enzyme- linked immunosorbent 

assay (ELISA) kits                                    

PRINCIPLE OF THE ASSAY:  

 The kit assay Human OPN level in the sample use Purified Human OPN 

antibody to coat micro titer plate wells, make solid-phase antibody, then add 

OPN to wells, Combined OPN antibody which With HRP labeled , become 

antibody - antigen - enzyme-antibody complex, after washing Completely, Add 

TMB substrate solution,TMB substrate becomes blue color At HRP enzyme-

catalyzed, reaction is terminated by the addition of a sulphuric acid solution and 

the color change is measured spectrophotometrically at a wavelength of 450 nm. 

The concentration of OPN in the samples is then determined by comparing the 

O.D. of the samples to the standard curve.  

 Osteopontin is highly sensitive to proteolytic degradation, so immediately 

frozen and stored at -80c until analysis. 

Statistical analysis:  

 Data collected were reviewed. Coding and statistical analysis of collected 

data were done using SPSS program (statistical package of social science) 

version 16 
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a. Descriptive statistics:  

1- Mean and standard deviation (SD) were calculated to measure central 

tendency and dispersion of quantitative data. 

2- Frequency of occurrence was calculated to measure qualitative data. 

b. Analytic statistics:  

1- Comparing groups was done using: 

 Analysis of variance (ANOVA) test: for comparison of quantitative data 

between more than two groups. 

2- Pearson correlation coefficient was used to assess the association 

between two quantitative variables. 

3- The level of significance was taken at P- value of < 0.05.   

4- The results were represented in tables and graphs. 

 

RESULT 

The study included 45 subjects divided into three groups  

Group I: patients has the clinical symptoms and signs of thyrotoxicosis in the 

form of palpitations loss of weight, insomnia irritability, heat intolerance, 

oligomenorrhea, loss of libido or impotence in males in addition to 

exophthalmoses in patients with graves disease and so on. 

Group II, patients has the clinical symptoms and signs of hypothyroidism in the 

form of gaining weight in spite of anorexia, easy fatigability, sleeping tendency 

as well as cold dry skin and so on. 

 In table (1), there is insignificant difference between the three groups as 

regard to age (P>0, 05), but there is significant differences (P<0,05) as regard 

BMI between the three groups, also BMI was higher in group II (27.48±0.93) 

compared to both group I (19.48±0.80) and group III (healthy group).( 

2.40±1.40).                          
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 In table (2), as expected females has the most prevalent thyroid 

dysfunctions (hyper and hypothyroidism) than males (80% vs. 20%) as well as 

eye changes in graves disease. 

 In table(3), as regards TSH, T4, T3  and osteopontin levels,  there were 

significant differences between the three  study groups (P<0,05); TSH (mean+ 

SD) was (0.14±0.04),  (5.10±0.88 ), ( 1.57±0.96). T4 ( mean+SD) was 

(16.84±1.39), (4.38±1.15) and (7.02±0.93). T3(mean+SD) was (244.00±30.83), 

( 72.26±11.95) and ( 92.87±5.13) ) in group I, II and III respectively . 

 Also we noticed that osteopontin level was higher in group I (19.74±5.48) 

compared to both groups, but osteopontin level was lower in group II 

(0.88±0.54) compared to other groups (p<0, 05) (6.80±1.55) 

 Table (4) there is significant negative correlation between osteopontin and 

thyroid stimulating hormone (TSH) (r=-0.85) but there was significant positive 

correlation with T3, T4 (r=0.96&r=0.95) (P<0.05).This also was shown in linear 

regression analysis correlation (fig 1,2and3) 

Table (1): Comparison between three groups as regard to age & body mass 

index (BMI). 

Table (2) :  distribution of thyroid dysfunctions between males and females 

 Male(3) Female(12) 

Hyperthyroidism(15) 

Graves(9) 

Toxic Goiter(6) 

 

 

2 

1 

 

7              (58.3%) 

5              (41.7%) 

  Eye changes (5)  

(in Graves Disease) 

 1 4 

Hypothyroidism (15) 

Primary Hypothyroidism(13) 

Thyroiditis (2) 

 

3 

0 

 

10 

2 

 

Parameters Hyperthyroidism Hypothyroidism Normal P value 

Age: 33.93±8.51 35.20±5.88 31.50±5.90 0.495 

BMI 19.48±0.80 27.48±0.93 22.40±1.40 0.000 
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Table (3): comparison between hormonal parameters in the studies groups 

 Hyperthyroidism Hypothyroidism Normal P value 

TSH 0.14±0.04 5.10±0.88 1.57±0.96 0.000 

T4 16.84±1.39 4.38±1.15 7.02±0.93 0.000 

T3 244.00±30.83 72.26±11.95 92.87±5.13 0.000 

OPN 19.74±5.48 0.88±0.54 6.80±1.55 0.000 

Table (4): significant correlation of osteopontin with FSH, FT3 and FT4 

Parameters Correlation Coefficient (r) P value 

OPN vs TSH -0.85 0.000 

OPN vs T3 0.96 0.000 

OPN vs T4 0.95 0.000 

             

 

Fig (1): Linear regression analysis show negative correlation between 

osteopontin and thyroid stimulating hormone levels (TSH) . 
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Fig (2): Linear regression analysis show positive correlation between 

osteopontin and tri iodo thyroxine (T3) 

 

Fig (3): Linear regression analysis show positive correlation between 

osteopontin and   thyroxine (T4) 
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DISCUSSION 

 To our knowledge, the first study was reported  the pathological impact of 

osteopontin with thyroid dysfunctions in adult population in Pakistan 2011, and 

no several studies have examined the relationship between osteopontin and 

thyroid dysfunction.  

 The aim of the present study was to assesses the serum level of osteopontin 

as a new marker for hyper and hypo function of the thyroid gland. 

 As regard to age, no statistical difference between the studied groups, 

because they had the same age matched 25-40 years. This is a common age of 

having thyroid dysfunctions as in our study which is comparable to study by 

baral et al, 2002. 

 In hyperthyroid group had lower body mass index (BMI) than the other 

groups, and this explained by marked loss of weight due to hyper catabolic state 

of thyrotoxicosis. Hypothyroid gland had higher BMI than other group and this 

may be due to weight gain as a result of deposition of glycosamino glycans in 

intra cellular spaces in skin and muscle, and hypo catabolic state of 

hypothyroidism. 

 Among 15 hyperthyroid patients, 80% were females and 20% were males, 

as well as 15 hypothyroid patients, which showed that females are more prone 

to have thyroid disorders.  Our results are in accordance with that of  khan A et 

al , 2002 and Mansoor et al, 2010,  but the ratio of female to male was lower to 

the study done by vander pump et al,1995, as it was a population base study,  

these prevalence differences between subjects in our study and others may be 

due to differences in age, gender, family history and pathophysiologic 

conditions. osteopontin was not only found to be involved in the formation and 

calcification of bone but also in processes  like inflammation, cell adhesion, 

migration and prevention of apoptosis Blake et al. 2011. 
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 In our results, we studied osteopontin in patients of age group 25-40 years 

with thyroid dysfunctions and we found that hyperthyroid group was reported to 

have higher osteopontin and lower TSH level when compared to hypothyroid 

group that had lower osteopontin and higher TSH level, are in accordance with 

Liou YM, et al (2005) in which experimental study analyzed animal model of 

hypothyroid mice created by ingestion of propylthiouracil (PTU). After PTU 

ingestion, the animals had significant decrease in thyroid hormones (T3 and T4) 

and assays revealed an increase of OPN mRNA expression in the aorta and 

heart. Hypothyroid animals treated with T3 showed a reduction in aortic OPN 

mRNA expression. 

  Another study done by Lingyan et al, 2011 reported that that the levels of 

osteopontin were significantly higher in patients with graves disease than 

control group. 

 These results and our findings are explained by intact osteopontin promotes 

pathogenesis of  graves disease and other autoimmune diseases  by an increase 

in osteopontin receptors coexprtion and subsequent enhancement of its gene, 

that lead to stimulation and induction  of immune cells (T1 helper and T2 

helper). TH1and TH2  and its activation lead to inflammatory cytokine and 

chemo kin production (Gianou kakis et al, 2008). 

 In the current study, there was significant positive correlation between 

osteopontin andT3 and T4 but there was a significant negative correlation with 

thyroid stimulating hormone (TSH) which in accordance with lingyan et al, 

2011 . 
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CONCLUSION 

 Plasma osteopontin levels were higher in hyperthyroid and lower in 

hypothyroid patients . Osteopontine positively correlated with thyroid hormones 

(T3, T4) but negatively with thyroid stimulating  hormone (TSH). To our 

knowledge there was still few studies on the role of osteopontin on thyroid 

dysfunctions, so more studies needed to determine whether osteopontin is 

affected in all cases of thyroid dysfunction  and the impact of treatment  on its 

level. 
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العربٌ الملخص 

اوسخَوبووخَه كمؤشر حَوً جذٍذ فٌ حشخَص المرضي المصابون باضطراباث الغذة 

الذرقَت 

مرفج الوكَل
*

هىذ محمذ حوفَق،
**

سلوى محمود محمودعبذ الحمَذو 
*** 

 كهيح طة تىاخ جامعح االسهز -*** قسم انثاحىنىجيا االكهيىيكيحو **ج انعامحقسم انثاطه، *انصماء قسم انغذد

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

عاما  40-25عهي حالحيه مزيضا تاختالل وظائف انغذج انذرقيح وتتزاوح اعمارهم تيه  اجزي انثحج 

كمجمىعح ضاتطح  وقذ تم اختيار انمزضً مه قسم انثاطىح وانغذد  وخمسح عشز شخصا مه االصحاء

المزاض انكهي وانكثذ كما تم اسثعاد انمزضً انذيه يعاوىن مه تاريخ مزضً.  تمستشفً انشهزاء انجامعً

. تىل انسكزي وال

: تم تقسيم انمزضً اني مجمىعتيه 

مزيضا تارتفاع مستىي انغذج انذرقيح   15انمجمىعح االونً وتشمم  

مزيضا تاوخفاض مستىي انغذج انذرقيح   15انمجمىعح انخاويح وتشمم   

. شخصا مه االصحاء 15وتشمم( انضاتطح) انمجمىعح انخانخح 

وقذ تم اخذ تاريخ مزضً  وعمم فحىصاخ مخم سكز صائم ومستىي هزمىن انغذج انذر قيح  

االوستيىتىوتيه وتم عمم مىجاخ وقياص مؤشز كتهح انجسم ومستىي ، انمىثح نهغذج انذرقيحوانهزمىن 

. صىتيح عهي انغذج انذرقيح

: وادخ وتائج انثحج انً االتً 

. فً مزضً سيادج وشاط انغذج عىهم فً االصحاء  ارتفاع معذل االوستيىتىوتيه*          

عىهم فً االصحاء . اوخفاض االوستيىتىوتيه  فً انمزضً انمصاتىن تاوخفاض وشاط  انغذج*          

هزمىن انغذج انذرقيح ومستىي .وجىد عالقح طزديح تيه االوستيىتىتيه*         

انهزمىن انمىثح نهغذج انذرقيح  ومستىي.االوستيىتىتيهوجىد عالقحعكسيح تيه *         

انمزضً انتً تحذث فً  وشاط واوخفاض انغذج  نه دالنه  عهً مستىي االوستيىتىوتيه مما يذل عهً ان

ويمكه االستعاوح تح في تشخيص اختالل وظائف انغذج انذرقثح .انمصاتىن تاضطزاب انغذج انذرقيح 

 


