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Statement of Purpose: Atherosclerosis is a leading cause 
of mortality and morbidity in North America. One 
characteristic of late stage atherosclerosis is vascular 
calcification which features the aggregation of calcium in 
the lumen area. The goal of this study is to investigate the 
calcification of Human Normal Osteoblast (HNOst) 
cultures under dexamethasone (Dex) and TGF-ß 
treatments for the purpose of developing an 
atherosclerosis model. Modeling vascular calcification 
will not only be beneficial in understanding 
atherosclerosis, but also be helpful in finding solutions to 
treat this disease.  
Methods: Human Normal Osteoblasts (HNOsts) were 
used at Passage 3, and were cultured on control bare 
wells, and solution cast poly(ε-caprolactone) (PCL) 
(IV=1.14dL/g; Mw=128K Dalton) films. PCL films were 
prepared by dissolving PCL in chloroform and pouring 
the solution onto glass cover slips (12mm in diameter) in 
a 4°C cold room. After the solvent evaporated, PCL films 
were kept in a vacuum until usage. Initial cell seeding 
density on each specimen was 104. HNOsts were 
subjected to Dex and TGF-ß treatments after 80% 
confluence in α-MEM media supplemented with 7% FBS, 
100μg/ml L-ascorbic acid, and 5mM ß-glycerophosphate. 
After 21 days of culture, samples were processed by 
Alizarin Red staining to detect calcium. Once images 
were documented, quantitative Alizarin Red was 
performed by extracting the dye and read the absorbance 
at 405nm with a spectraphotometer. The number of 
samples was 4 for each group.   
Results: After 21 days of Dex treatment at concentrations 
of 10-10M, 10-9M, and 10-8M, HNOsts were able to deposit 
calcium in the culture on PCL films (Fig. 1).  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. HNOsts were treated 
with different dosages of 
TGF-ß on PCL films for 21 
days. Specimens were 
stained with Alizarin Red. 
Calcium stains as red. 
Arrows point to calcium.  

Calcium was observed in HNOst culture after 21 days of 
exposure to different dosages of TGF-ß on PCL films 
(Fig. 2).   
 
HNOsts with 10-10M Dex and 0.02ng/ml TGF-ß combined 
treatment established most calcium in bare well culture 
when compared to other TGF-ß dosage groups (Fig. 3). 
Higher dosage (20ng/ml) of TGF-ß inhibited the 
progression of calcification in HNOst culture. Both 40% 
confluent HNOsts and 80% confluent cells were able to 
mineralize on bare wells.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusions: HNOsts are able to deposit calcium in 
culture with Dex and TGF-ß treatment respectively. PCL 
films support calcium deposits in culture. Lower dosages 
of TGF-ß better facilitate HNOst mineralization. HNOsts 
can mineralize both at high and low cell confluence rate.  
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Combination Effects of Dex and TGFB Treatments on HNOsts 
Calcification at Day 21 on Bare Wells 
(Quantitative Alizarin Red staining)  
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Fig. 3. With 10-10M Dex presence in culture, HNOsts were subjected 
to different dosages of TGF-ß treatment for 21 days. Treatments were 
tested both in high and low confluent HNOsts.   

Fig. 1. HNOsts were treated with different concentrations of Dex 
on PCL films for 21 days. Cultures were stained with Alizarin 
Red. Calcium stains as red. Arrows point to calcium. 


