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ABSTRACT  

Overexpression of Osteopontin mRNA in 

Peripheral Blood Mononuclear Cells Is 

Associated with Disease Activity in 

Ankylosing Spondylitis  
 

  

Sang Tae Choi  

 

 Department of Medicine   

The Graduate School, Yonsei University  

 

(Directed by Professor Soo-Kon Lee)  

 

Objective: Ankylosing spondylitis (AS) is a chronic inflammatory disease of 

unknown etiology that is characterized by new bone formation, syndesmophytes, as 

well as osteopenia. Osteopontin (OPN) plays an important role in the regulation of 

bone remodeling and acts as an inflammatory cytokine. In this study, we 

investigated the level of serum OPN protein and the expression of OPN mRNA in 

PBMC in patients with AS. We also assessed the association between the expression 

of OPN and disease activity or bone formation parameters, and the expression of 

other inflammatory cytokines that were increased in AS. 

Methods: This cross-sectional study included 20 patients with AS and 20 age and 

sex matched healthy controls. The serum levels of OPN, TNF-α and IL-6 were 

determined by ELISA, and the expression of their mRNA was performed by RT-

PCR. We assessed clinical characteristics and laboratory parameters including ESR, 
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CRP, alkaline phosphatase, BASDAI and BASRI, and evaluated their relationship to 

the expression of OPN. 

Results: When compared to controls, patients with AS had significantly higher 

mean serum OPN, TNF-α and IL-6 levels (OPN; 76.92±16.60 ng/ml vs 26.00±7.23 

ng/ml, p<0.01, TNF-α; 63.59±14.15 pg/ml vs 18.59±4.97 pg/ml, p<0.01, IL-6; 

40.26±3.80 ng/ml vs 11.30±1.52 ng/ml, p<0.01), as well as increased mRNA 

expression (OPN; 118.83±19.05 vs 82.64±17.28, p<0.01, TNF-α; 117.25±15.03 vs 

77.23±22.37, p<0.01, IL-6; 128.24±16.97 vs 62.49±16.75, p<0.01). The expression 

of OPN mRNA was associated with the expression of TNF-α and IL-6 mRNA (rho = 

0.555, p<0.01; rho = 0.655, p<0.01, respectively). The expression of OPN mRNA 

also had association with ESR, CRP and BASDAI (rho = 0.435, p = 0.03; rho = 

0.388, p = 0.04; rho = 0.520, p<0.01, respectively), but no association with alkaline 

phosphatase and BASRI. 

Conclusion: Patients with AS had higher levels of serum OPN protein and the OPN 

mRNA expression in PBMC compared to controls. The expression of OPN mRNA 

was associated with other inflammatory cytokines, such as TNF-α and IL-6, which 

were increased in AS, as well as ESR, CRP and BASDAI, disease activity markers 

in AS. 

 

Key Words : Osteopontin, mRNA, ankylosing spondylitis, disease activity 
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I. Introduction 

 

Ankylosing spondylitis (AS) is a chronic inflammatory rheumatic disease1. The 

inflammatory process initially involves mainly the sacroiliac joints, and the vertebral 

column is typically affected as the disease progresses. Several pro-inflammatory 

cytokines, such as TNF-α and IL-6, are increased in the serum of patients with AS, 

and are associated with the process of inflammation2-7. In addition to spinal 

inflammation, a characteristic feature of AS is new bone growth that leads to the 

formation of syndesmophytes and ankylosis of vertebrae8. Moreover, it has been 

reported that the majority of patients with AS had reduced bone density, and more 

patients with syndesmophytes had reduced bone density than those without9. This 

finding suggests that bone growth and bone loss occur in parallel; however, the 

pathogenesis of this process remains obscure. 

Osteopontin (OPN) is a secreted phosphoglycoprotein weighing 34 KDa that 

originates from the bone’s extracellular matrix10,11. OPN is expressed by various cell 

types, including osteoclasts, osteoblasts, macrophages, activated T cells, smooth 

muscles cells, and epithelial cells, and is present in several tissues including bone, 

kidney, placenta, smooth muscle and secretory epithelia12. OPN has an Arg-Gly-Asp 

(RGD) containing sequence, and interacts with αvβ1, αvβ3, and αvβ5 integrins and 

CD44 variants in both RGD sequence-dependent and –independent manners13-16. 

There is evidence suggesting that OPN acts as a proinflammatory cytokine and 

plays an important role in the regulation of inflammation17. It can be induced by 

inflammatory mediators such as interleukin-1 (IL-1), tumor necrosis factor α (TNF-

α), and platelet-derived growth factor18. At sites of inflammation, it promotes 

macrophage infiltration and dendritic cell migration to lymph nodes19,20. OPN is an 

important mediator of Th1 immunity. It stimulates T cell proliferation21 and 

enhances the production of interferon-γ, IL-1, and interleukin-12 through the 

activated transcription factor NF-κB in mononuclear cells, while it inhibits the 

production of Interleukin-10, an anti-inflammatory cytokine22,23. 
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OPN is involved in normal tissue remodeling processes such as angiogenesis, 

wound healing, atherosclerosis, restenosis and tumorigenesis, and especially in bone 

remodeling24-29. Bone cells secrete OPN physiologically during the process of 

skeletal modeling and remodeling. OPN exist in situ in osteoblasts and accumulates 

in mineralized bone matrix during endochondral and intramembranous 

ossification28,29. In addition, osteoclasts may be the source of OPN in the cement 

lines of bone during remodeling29,30. The function of OPN in osteoclasts may be the 

promotion of cell adhesion and chemotaxis during bone resorption29,31. 

It was reported that the serum OPN levels and expression of OPN mRNA in 

peripheral blood mononuclear cells (PBMC) were markedly elevated at the time 

points that corresponded to arthritis flares in a murine experimental arthritis model 

of collagen-induced arthritis18,32. Moreover, the use of specific antibodies reacting to 

OPN could inhibit the inflammatory cell infiltration and bony erosion in arthritic 

joints33. Overexpression of serum OPN protein and OPN mRNA in PBMC were also 

reported in human rheumatoid arthritis34,35. 

Although AS is a chronic, systemic inflammatory articular disease that forms new 

bone and syndesmophytes with reduced bone density, there has been no 

investigation about the expression of OPN in AS. Therefore, we examined the 

expression of serum OPN protein and OPN mRNA in PBMC in patients with AS. 

We also assessed the association between the expression of OPN and disease activity 

parameters and the expression of other inflammatory cytokines, such as TNF-α, IL-6, 

which were increased in AS. 
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II. Materials and Methods 

 

1. Study design 
 

This was a cross-sectional study comparing levels of serum OPN and expression 

of OPN mRNA in PBMC from patients with AS compared to healthy controls, 

assessing the association between the expression of OPN and disease activity 

parameters and the expression of other inflammatory cytokines that were 

increased in AS. 

 

2. Clinical setting 
 

Consecutive patients with AS were selected from an outpatient rheumatology 

clinic in Severance Hospital. The study was approved by the institutional ethics 

committee (Yonsei University Medical College, Seoul, Korea). 

 

3. Patient population 
 

Patients diagnosed with AS according to the 1966 New York criteria were 

included in the study. All patients were selected independently of disease activity 

status. The exclusion criteria were systemic diseases such as diabetes mellitus and 

congestive heart failure, pregnancy, infectious process, impaired renal function 

(creatinine clearance < 60 ml/min), elevated hepatic enzyme levels (twice the 

upper limit of normal), and the use of TNF-α blockers (Infliximab, Etanercept, 

and Adalimumab) before starting the study. Controls were selected from healthy 

individuals with age and sex matched. 
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4. Clinical and laboratory assessment 
 

The same investigator assessed all patients. The age, sex, medications, duration 

of disease, and the extraarticular manifestations with AS were noted. The Bath AS 

Disease Activity Index (BASDAI) and Bath AS Radiology Index (BASRI) were 

used to evaluate disease activity and radiologic score, respectively. ESR, CRP, 

complete blood count, routine biochemical analysis, and HLA B27 were studied. 

 

5. RNA extraction and reverse transcription-polymerase 
chain reaction (RT-PCR) analysis of gene expression of 
OPN and cytokines 

 

Gene expression of OPN and cytokine mRNA was performed by RT-PCR using 

specific primers and probes (Table 1). PBMC were obtained through a density 

gradient. 

Total RNA was extracted using TRIzol reagent in PBMC. One microgram of 

RNA /20μL reaction volume was combined with random hexamer primers (2.5 

μmol/L) and reaction components for 30 minutes at 42 °C and then heated to 

95 °C for 4 minutes to inactivate the enzyme and to denature RNA-cDNA hybrids. 

cDNA amplification was performed at a final concentration of 1s PCR buffer, 1.5 

mmol/L MgCl2, 200 μmol/L deoxynucleoside triphosphate (dNTP), 10 pmol/L of 

TNF-a, IL-6, OPN primers or GAPDH primers, and 1.25 U of AmpliTaq DNA 

polymerase (Promega Corp., Madison, WI, USA) in a total volume of 40 μL. The 

conditions for amplification were as follows: an initial denaturation step at 94 °C 

for 2 minutes, followed by denaturation at 94 °C for 30 seconds, primer annealing 

at 50 °C for 30 seconds, and extension at 72 °C for 1 minutes. PCR was performed 

in 50 µL volumes, and each PCR sample underwent a 30-cycle amplification, 

which ensured that the reactions had not reached the plateau phase of 

amplification. Final PCR products were electrophoresed on a 1.5% agarose gel 

(ImageMaster VDS; Amersham Biosciences) containing 0.2 μg/mL ethidium 
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bromide. Quantification of mRNA bands was performed by densitometry using 

TINA 2.0 Image program and normalized with GAPDH mRNA signals. 

 

Table 1. Primer sequences for RT-PCR analysis. 

GeneGeneGeneGene    Primer sequencePrimer sequencePrimer sequencePrimer sequence    

Forward 5’-GGAACAAGGATAGGTAGGCT-3’ 
OPNOPNOPNOPN    

Reverse 3’-AGTTTAGCTTTGTGATTTCG-5’ 

Forward 5’-GTGGAGATCTCTTCTTGCAC-3’ 
TNFTNFTNFTNF----αααα    

Reverse 3’-AGTGCCCTTAACATTCTCAA-5’ 

Forward 5’-ACTCACCTCTTCAGAACGAA-3’ 
ILILILIL----6666    

Reverse 3’-GTCTCCTCATTGAATCCAGA-5’ 

 

6. Serum protein and cytokine analysis 
 

Cytokine concentrations on plasma of the TNF-α, IL-6, and OPN were measured 

by sandwitch ELISA. Ninety-six-well microtiter plates were coated with a human 

monoclonal antibody against TNF-α, IL-6, and OPN (R&D Systems, USA) 

buffered with 50 mM of sodium carbonate (pH 9.6). After overnight incubation at 

4 °C, the plates were blocked with 1% bovine serum albumin (BSA) in phosphate 

buffered saline (PBS) for 1 hour at room temperature. The human recombinant 

TNF-a, IL-6, and OPN or test samples were added to the wells and incubated for 

2 hours at room temperature. Plates were incubated with 0.2 g/ml biotinylated 

murine monoclonal antibody against TNF-a, IL-6, and OPN for 2 hours at room 

temperature. Peroxidase-labeled extravidin (Sigma), diluted 1:1000, was added to 

react with the plates at room temperature for 1 hour. A color reaction was induced 

by the addition of substrate solution (TMB/H2O2) and was stopped 30 minutes 

later by the addition of 1 M phosphoric acid. An automated microplate reader was 

used to measure the OD at a wave-length of 450 nm. Between each of these steps, 

the plates were washed four times with PBS containing 0.05% Tween 20. Human 
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recombinant TNF-a, IL-6, and OPN diluted in culture medium was used as a 

calibration standard. A standard curve was drawn by plotting OD versus the log of 

the recombinant TNF-a, IL-6, and OPN concentration. 

 

7. Statistical analysis 
 

The nonparametric Mann-Whitney U test was used to compare differences for 

means in the serum levels and mRNA expression of OPN, TNF-α, and IL-6 

between patients with AS and controls. The Spearman correlation test was used to 

evaluate the strength of association (rho) between OPN, TNF-α, IL-6 and clinical 

variables in patients with AS. Clinical variables in the correlation analysis were 

age, disease duration, alkaline phosphatase, ESR, CRP, BASDAI and BASRI. 

Statistical significance was set at the level of p = 0.05. All analyses were 

performed using SPSS version 11.5. 

 



 

 - 9 - 

III. Results  

 
1. The basic characteristics of the patients 

 
Twenty patients with AS were compared with twenty healthy controls. The 

mean age of patients with AS was higher than that of the controls, but this 

difference did not achieve statistical significance (36 vs. 30 years, respectively; p 

= 0.62). There was an equal number of males in both the AS and control groups 

(16/20, 80%). The clinical features and laboratory values of the patients with AS 

are given in Table 2. 

 

Table 2. The basic characteristics of the patients with AS (n=20) 

    MinMinMinMin    MaxMaxMaxMax    Mean Mean Mean Mean ±±±± S.D S.D S.D S.D    

Age (year)Age (year)Age (year)Age (year)    18 63 36.4 ± 13.1 

Disease duratDisease duratDisease duratDisease duration (year)ion (year)ion (year)ion (year)    0.6 30 8.2 ± 7.3 

BASDAIBASDAIBASDAIBASDAI    1.0 9.1 5.5 ± 2.1 

BASRIBASRIBASRIBASRI    2 12 6.3 ± 2.9 

ESR (mm/hr)ESR (mm/hr)ESR (mm/hr)ESR (mm/hr)    4 104 44.7 ± 27.4 

CRP (mg/dl)CRP (mg/dl)CRP (mg/dl)CRP (mg/dl)    0.164 2.990 1.451 ± 0.977 

ALP (mg/dl)ALP (mg/dl)ALP (mg/dl)ALP (mg/dl)    59 208 99.2 ± 34.8 

Sex (male,%)Sex (male,%)Sex (male,%)Sex (male,%)    80  

HLA B27 positivity (%)HLA B27 positivity (%)HLA B27 positivity (%)HLA B27 positivity (%)    90  

Peripheral joint arthritis (%)Peripheral joint arthritis (%)Peripheral joint arthritis (%)Peripheral joint arthritis (%)    40  

Uveitis (%)Uveitis (%)Uveitis (%)Uveitis (%)    10  

Enthesitis (%)Enthesitis (%)Enthesitis (%)Enthesitis (%)    15  

Current use of NSAIDsCurrent use of NSAIDsCurrent use of NSAIDsCurrent use of NSAIDs    95  

Current use of corticosteroid (%)Current use of corticosteroid (%)Current use of corticosteroid (%)Current use of corticosteroid (%)    10  

Current use of Current use of Current use of Current use of susususulfasalazine (%)lfasalazine (%)lfasalazine (%)lfasalazine (%)    55  

NSAIDs : Non Steroidal Anti Inflammatory Drugs 
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2. Serum OPN and cytokine levels 
 

The serum levels of OPN, TNF-α and IL-6 from patients with AS and controls 

are shown in Table 3. The serum level of OPN was higher in patients with AS than 

in controls (p < 0.01). The serum levels of TNF-α and IL-6 were also higher in 

patients with AS than controls (p < 0.01 and p < 0.01, respectively). Figure 1 

shows the comparison for OPN, TNF-α and IL-6 among patients and controls. 

 

Table 3. The comparison of mRNA expression in PBMC of OPN, TNF-α and IL-6 

between patients with AS and healthy controls. 

    MedianMedianMedianMedian        Mean Mean Mean Mean ±±±± S.D S.D S.D S.D        

 AS  

(n=20) 

Control 

(n=20) 

 AS  

(n=20) 

Control  

(n=20) 
p 

OPN (ng/ml)OPN (ng/ml)OPN (ng/ml)OPN (ng/ml)    68.28 26.37  76.92±16.60 26.00±7.23 <0.01 

TNFTNFTNFTNF----αααα (pg/ml) (pg/ml) (pg/ml) (pg/ml)    62.88 19.08  63.59±14.15 18.59±4.79 <0.01 

ILILILIL----6 (pg/ml)6 (pg/ml)6 (pg/ml)6 (pg/ml)    39.66 11.12  40.26±3.80 11.30±1.52 <0.01 

 

 

 

Figure 1. The comparison of serum OPN, TNF-α and IL-6 proteins between patients 

with AS and healthy controls.  
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3. mRNA expression in PBMC of OPN and cytokines 
 

The mRNA expression in PBMC of OPN, TNF-α and IL-6 from patients with 

AS and controls are shown in Table 4. The mRNA expression for OPN was higher 

in patients with AS than in controls (p < 0.01). The mRNA expression for TNF-α 

and IL-6 were also higher in patients with AS than controls (p < 0.01 and p < 0.01, 

respectively). Figure 2 shows the comparison for the mRNA expression of OPN, 

TNF-α and IL-6 among patients and controls. 

 

Table 4. The comparison of mRNA expression in PBMC of OPN, TNF-α and IL-6 

between patients with AS and healthy controls. 

    MedianMedianMedianMedian        Mean Mean Mean Mean ±±±± S.D S.D S.D S.D        

 AS  

(n=20) 

Control 

(n=20) 

 AS  

(n=20) 

Control  

(n=20) 
p 

OPNOPNOPNOPN    123.97 80.97  118.83±16.60 82.64±17.28 <0.01 

TNFTNFTNFTNF----αααα    122.30 81.35  117.25±15.03 77.23±22.37 <0.01 

ILILILIL----6666    128.24 62.18  128.24±16.97 62.49±16.74 <0.01 

 

 

 

Figure 2. The comparison in mRNA expression of OPN, TNF-α and IL-6 in PBMC 

between patients with AS and healthy controls.  

 

 



 

 - 12 - 

4. The relation between mRNA expression and serum 
 protein levels of OPN, TNF-αααα and IL-6 

 

The mRNA expression correlated with serum protein levels of OPN, TNF-α and 

IL-6 (p<0.01, r=0.673, r=0.686, r=0.731, respectively) 

 

5. The relation between serum cytokines and clinical 
parameters with serum OPN proteins 

 

The correlation between serum TNF-α and IL-6 levels and serum OPN level 

was evaluated, and a positive correlation was found (p<0.01, r=0.748, r=0.777, 

respectively). 

The relation between clinical parameters and serum TNF-α, IL-6 and OPN 

levels are shown in Table 5. When the levels of OPN were compared to ESR, CRP, 

ALP, BASDAI and BASRI, there were no correlations found, but a positive 

correlation was found between ESR, CRP and BASDAI and serum TNF-α levels. 

 

Table 5. The relation between ESR, CRP, ALP, BASDAI and BASRI with serum 

TNF-α, IL-6 and OPN levels 

 OPNOPNOPNOPN        TNFTNFTNFTNF----αααα        ILILILIL----6666    

 r p  r p  r p 

ESRESRESRESR    -0.115 0.32  0.517 <0.01  -0.144 0.27 

CRPCRPCRPCRP    -0.117 0.31  0.580 <0.01  -0.126 0.30 

ALPALPALPALP    0.288 0.11  0.264 0.13   0.288 0.11 

BASDAIBASDAIBASDAIBASDAI    -0.070 0.38  0.478 0.02  0.009 0.49 

BASRIBASRIBASRIBASRI    -0.178 0.24  -0.115 0.32  -0.199 0.21 

 

 

 



 

 - 13 - 

6. The relation between the expression of cytokines and 
clinical parameters with the expression of OPN in PBMC 

 

The correlation between the mRNA expression of TNF-α and IL-6 and that of 

OPN was evaluated, and a positive correlation was found (p<0.01, r=0.555, 

r=0.655, respectively). 

The relation between clinical parameters and mRNA expression of TNF-α, IL-6 

and OPN are shown in Table 6. When the mRNA expression of OPN was 

compared with ESR, CRP and BASDAI, positive correlations were found (p<0.05, 

r=0.435, 0.388, 0.52, respectively). However, there were no correlations between 

mRNA expression and ALP and BASRI. Positive correlation was also found 

between mRNA expression of IL-6 with ESR and CRP. 

 

Table 6. The relation between ESR, CRP, ALP, BASDAI and BASRI with mRNA 

expression of TNF-α, IL-6 and OPN in PMBC 

 OPNOPNOPNOPN        TNFTNFTNFTNF----αααα        ILILILIL----6666    

 r p  r p  r p 

ESRESRESRESR    0.435 0.03  0.035 0.44  0.574 <0.01 

CRPCRPCRPCRP    0.388 0.04  -0.262 0.13  0.395 0.04 

ALPALPALPALP    0.330 0.45  -0.178 0.23  -0.105 0.33 

BASDAIBASDAIBASDAIBASDAI    0.520 <0.01  -0.323 0.08   0.327 0.08 

BASRIBASRIBASRIBASRI    -0.014 0.48  0.334 0.09  -0.064 0.40 

 

There were no differences between disease duration, sex, HLA B27 positivity 

and peripheral joint arthritis with the serum levels or mRNA expression of TNF-α, 

IL-6 and OPN (p>0.05) (the data was not presented). 
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IV. Discussion 

 

In recent years, the pathogenesis of inflammatory arthritis has been 

investigated2,4,35. The cytokine network and molecules in inflammation and bone 

remodeling have been better understood in rheumatoid arthritis, a representative 

inflammatory arthritis32-35. However, the understanding of the pathogenesis in AS, 

another chronic inflammatory arthritis that is characterized by new bone formation, 

is still insufficient compared to that of rheumatoid arthritis. 

OPN is a secreted phosphoglycoprotein, originating from the bone’s extracellular 

matrix10,11, and expressed by osteoclasts, osteoblasts, macrophages, activated T cells, 

smooth muscles cells, and epithelial cells12. It was reported that the serum OPN 

levels and expression of OPN mRNA in PBMC were markedly elevated, having a 

correlation with arthritis flares in collagen-induced arthritis18,32. The elevated serum 

OPN protein levels and overexpression of OPN mRNA in PBMC were also reported 

in human rheumatoid arthritis34,35. Moreover, the use of a specific antibody reacting 

to OPN could inhibit the inflammatory cell infiltration and bony erosion in arthritic 

joints33, and will be able to be a candidate molecule in an area of target therapy. 

In this study, we demonstrated not only increased serum OPN levels, but also 

overexpression of OPN mRNA in PBMC in patients with AS compared to healthy 

controls. The serum OPN levels and expression of OPN mRNA in PBMC also have 

a correlation with the serum levels and expression of mRNA of other 

proinflammatory cytokines, such as TNF-α and IL-6, which were increased in AS, 

respectively. These findings suggest that OPN acts as a proinflammatory cytokine in 

the patients with AS. 

This is the first study about OPN in patients with AS. We focused on the role of 

OPN in the inflammation in AS. There is some evidence suggesting that OPN acts as 

a proinflammatory cytokine22,29,36,37. Activation of T cells results in an increase in 

OPN transcription, and facilitates chemotaxis of T cells, macrophages and dendritic 

cells to the sites of inflammation36. OPN acts as a cytokine contributing to the 
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development of Th1 immunity to augment the expression of other proinflammatory 

cytokines, such as TNF-α, IL-1β, IL-6 and IL-1222,36,37. Recently, it was reported 

that OPN activated transcription factor NF-κB and induced p38-MAPK activation in 

human mononuclear cells22,37. 

We showed that there was a correlation between the expression of OPN mRNA 

and disease activity parameters, such as ESR, CRP and BASDAI. These finding are 

favorable, in that OPN acts as a proinflammatory cytokine in the patients with AS. 

However, no correlation between serum OPN levels and ESR, CRP and BASDAI 

was seen. 

We can hypothesize about this different correlation of OPN mRNA and protein as 

follows. As the inflammation progresses, activated T cells increase the transcription 

of OPN DNA to make OPN mRNA according to the extent of inflammation. After 

formation of the mRNA, posttranscriptional and posttranslational modifications 

occur and can change the rate of production of OPN protein by certain factors. The 

cleavage rate of the protein can also be affected by the environment. 

Some inflammatory cytokines, like TNF-α and IL-6, are known to have an 

important role in the inflammation in AS, but there is controversial data about the 

serum levels of these cytokines in AS2-7. Moreover, only a few of the studies report 

that elevated serum cytokine levels in AS have correlation with disease activity 

markers such as ESR and CRP2-7, but the TNF-α blockers are utilized as a useful 

therapeutic modality. On the other hand, the relatively smaller sample size of this 

study may result in no statistical correlation, because expression of OPN mRNA 

correlated with serum OPN levels. Considering this, OPN may play an important 

role in the inflammation in AS, and there is a need for further studies of OPN as a 

disease activity marker in AS. 

OPN is not a marker for new bone formation in AS in our study. OPN is concerned 

in normal tissue remodeling processes such as in angiogenesis, wound healing, 

atherosclerosis, restenosis and tumorigenesis24-26. OPN acts on the differentiation 

and activation of both osteoclasts and osteoblasts, especially in bone remodeling27-

30,38,39. AS is a disease characterized by new bone formation with reduced bone 
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density8. We evaluated serum alkaline phosphatase levels as a marker of osteoblastic 

differentiation and BASRI for investigation of the function of OPN in AS; however, 

expressions of both OPN mRNA and serum OPN levels did not correlate with that of 

serum alkaline phosphatase levels and BASRI. 

Although the radiographic change is important for a therapeutic goal, it represents 

the sequela of cumulative inflammation rather than the severity of the current 

inflammatory status. We think that BASRI is influenced by many factors including 

OPN, and not by OPN alone. The effect of OPN on alkaline phosphatase activity 

may reflect the effect of OPN on bone formation39. Alkaline phosphatase is 

expressed mid or late stage during osteoblast differentiation. We can suggest the 

possibility that human OPN in AS affects the early stage of osteoblastogenesis as in 

the reports that OPN is expressed early in mesenchymal cell differentiation in fetal 

rats38. Further study is needed to confirm which stage OPN expression affects during 

osteoblast differentiation in AS. 

The cross-sectional study design is the limitation of our study, so we will re-

analyze the OPN expression with disease activity markers for the patients who used 

TNF-α blockers after enrollment in this study. The relatively small sample size is 

another limitation of our study to clarify serum OPN as a disease activity marker. 
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IV. Conclusion 

 

Patients with AS had higher serum OPN protein levels and expression of OPN 

mRNA in PBMC compared to controls. The expression of OPN mRNA was 

associated with other inflammatory cytokines, such as TNF-α and IL-6, which were 

increased in AS, as well as ESR, CRP and BASDAI, disease activity markers in AS. 
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강직성척추염의강직성척추염의강직성척추염의강직성척추염의    말초혈액단핵구에서말초혈액단핵구에서말초혈액단핵구에서말초혈액단핵구에서    

오스테오폰틴오스테오폰틴오스테오폰틴오스테오폰틴 mRNA mRNA mRNA mRNA의의의의    발현과발현과발현과발현과    

질병질병질병질병    활성도와의활성도와의활성도와의활성도와의    연관성연관성연관성연관성    

 

< 지도교수 이이이이    수수수수    곤곤곤곤 > 

       

연세대학교 대학원 의학과 

 

최최최최    상상상상    태태태태        

 

연구배경연구배경연구배경연구배경    및및및및    목적목적목적목적: : : : 강직성척추염은 골 감소와 함께 새로운 골 형성을 

특징으로 하는 만성 염증성 질환이다. 그러나 아직까지 그 병인이 명확히 

밝혀져 있지 않다. 오스테오폰틴은 골재형성 과정에 중요한 역할을 할 

뿐만 아니라 염증성 사이토카인으로서 작용한다. 이 연구에서는 

강직성척추염 환자의 혈액 내의 오스테오폰틴의 농도와 

말초혈액단핵구에서 발현되는 오스테오폰틴 mRNA 정도를 조사하였다. 

또한 질병 활성도 및 골 형성에 관여하는 표지자들과의 상관 관계를 

알아보고, 강직성척추염에서 발현이 증가되는 다른 염증성 

사이토카인들과의 상관 관계에 대하여 조사하였다. 

연구재료연구재료연구재료연구재료    및및및및    방법방법방법방법: : : : 이 연구는 20명의 강직성척추염 20명의 건강한 

대조군을 대상으로하여 단면조사연구로 진행되었다. 혈청 내 

오스테오폰틴과 종양괴사인자-알파, 인터루킨-6의 농도는 

효소면역측정법을 통하여 측정하였고, 말초혈액단핵구에서 mRNA의 발현 

정도를 알아보기 위해 역전사효소-중합효소연쇄반응을 시행하였다. 

환자의 임상적인 특징들을 조사하고, 적혈구침강속도와 C-반응단백, 
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알칼리성 포스파타제를 측정하였으며 BASDAI와 BASRI를 평가하였다. 

그리고 이들 항목들과 오스테오폰틴과의 연관성에 대하여 조사하였다. 

 연구연구연구연구    결과결과결과결과: : : : 혈청 오스테오폰틴과 종양괴사인자-알파, 인터루킨-6 

농도는 강직성척추염 환자군에서 정상 대조군에 비하여 모두 유의하게 

높게 측정되었다 (오스테오폰틴; 76.92±16.60 ng/ml vs 26.00±7.23 

ng/ml, p<0.01, 종양괴사인자-알파; 63.59±14.15 pg/ml vs 

18.59±4.97 pg/ml, p<0.01, 인터루킨-6; 40.26±3.80 ng/ml vs 

11.30±1.52 ng/ml, p<0.01). mRNA의 발현 정도 또한 오스테오폰틴과 

종양괴사인자-알파, 인터루킨-6 모두 정상 대조군에 비하여 

강직성척추염 환자군에서 유의한 차이를 보이며 높게 나타났다 

(오스테오폰틴; 118.83±19.05 vs 82.64±17.28, p<0.01, 

종양괴사인자-알파; 117.25±15.03 vs 77.23±22.37, p<0.01, 

인터루킨-6; 128.24±16.97 vs 62.49±16.75, p<0.01). 오스테오폰틴 

mRNA의 발현 정도는 종양괴사인자-알파와 인터루킨-6 mRNA의 

발현과 유의한 상관관계가 있었다 (rho = 0.555, p<0.01; rho = 0.655, 

p<0.01). 또한 오스테오폰틴 mRNA의 발현 정도는 적혈구침강속도, C-

반응단백, BASDAI와도 유의한 상관관계를 나타냈으나 (rho = 0.435, p 

= 0.03; rho = 0.388, p = 0.04; rho = 0.520, p<0.01), 알칼리성 

포스파타제나 BASRI와는 통계적 유의성을 보이지 않았다. 

결론결론결론결론:::: 강직성척추염 환자군은 정상 대조군에 비해 혈청 오스테오폰틴 

농도와 말초혈액단핵구에서 오스테오폰틴 mRNA의 발현 정도가 

증가되어 있었다. 강직성척추염에서 오스테오폰틴의 mRNA 발현은 

종양괴사인자-알파, 인터루킨-6 mRNA의 발현 및 강직성척추염에서 

질병활성도를 나타내는 표지자인 적혈구침강속도, C-반응단백, 

BASDAI와 유의한 상관관계를 나타냈다. 결론적으로 오스테오폰틴은 

강직성척추염의 활동성에 관여하는 생물학적 표지자로 생각된다. 

핵심핵심핵심핵심    되는되는되는되는    말말말말 :  :  :  : 오스테오폰틴, mRNA, 강직성척추염, 질병활성도 
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