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a combination of cells, biomaterials and biochemical or 

-

 

-

while more and more biomaterials with great properties 

 

of osteoblasts still remain one of the greatest obstacles on 

Cell adhesion is a fundamental phenomenon, which sup-

cell growth, differentiation, and migration as well as tissue 

morphogenesis, integrity and repair. Bone cell adhesion to 

-

and bone tissue formation. Adhesion of bone cells onto the 

surface of the material plays a crucial role in host-implant 

-

blasts interact with the surface through integrin membrane 

-

Integrins are a family of heterodimeric surface receptors, 

pathways. After ligand binding, integrins cluster and associ-

ate with cytoskeletal elements in a form of focal adhesion 

2 1 and 5 1 play a key role in osteoblasts function and 

2 1 binds to collagen type I and has 

been reported to regulate osteogenic differentiation [5].  

5 1 receptor has been dem-

onstrated to be necessary for bone-like nodule formation in 

 when osteoprogenitor cells are grown on tissue culture 

Profound understanding of the interaction between cells 

and material surface is essential for the clinical success 

 studies indicate that cell 

phenotypic maturation of human osteoblasts. All types of 

and 

1, 2, 4, 5, 6, 1, 

differentiation and maturation of human osteoblasts and 

their potential clinical applicability, the interactions between 

 integrin is a central molecule 

1 subunit, which interacts 

with the 2 and 

-

als, such as topography, chemistry or surface energy play 

growth, mainly by affecting the localization and structure of 

the integrins [12-14].

In this report, we focused on the role of the 

subunit in osteoblasts proliferation and function during dif-

-

were performed on human osteoblasts cultured on alumina 
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-

2 -

4 cells per well 

(called differentiating medium).

-

added on the same day when media were changed and 

 

In four time-points of the culture after addition of the antibody, 

i.e. 24 h, 7, 14, and 21 days, its effects on cell morphology, 

-

-

periments were repeated three times using cells obtained 

from different patients. 

Refractory and Construction Materials, Warsaw, Poland. 

the samples were sterilized with irradiation at a dose of  

the surface of biomaterials and on the bottom of the control 
4 2). 

on the ability of mitochondrial dehydrogenase enzymes of 

-

 

-

three independent repeats.

measured using a colorimetric method based on the hydroly-

sis of p-nitrophenol phosphatase to p-nitrophenol. Absorb-

-

study are presented.

4 cells per 

At days 

 

and incubated with biotin-conjugated secondary antibodies 

cells labeled with a secondary antibody (biotin-conjugated) 
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-

with ethidium bromide and the optical density of bands was 

-

 

As -

ence on differentiation, we determined its mRNA concentra-

of 

 

-

 integrin subu-

-

 integrin subunits at the focal 

 integrin in adhesion related 

-

-

treatment with anti-

addition of anti-  

-

ogy of treated with 

as elongated spindle-shaped forms showed regular mor-

phology. After 21 days of culture, the density of cells both 

maintained in absence and presence of anti-

 

reduced density of adherent cells and presented changes 

(

(

v 
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of different concentrations of 

on alumina at different concentrations of anti-

of the culture, osteoblasts cell number on material surface 

suddenly dropped and bounced back at day 21 probably 

due to the large number of cells.

-

cells maintained in different concentration of 

 cell 

with more pronounced effect in cells cultured on alumina 

4 

4

-

results (after 21 days of culture) showed similar relation of 
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integrin in the process of osteogenessis in osteoblast-like 

on clinically used orthopaedic implant material – alumina. 

in a shoulder signal of integrin 

biocompatibility and good mechanical properties alumina 

that blocking of the integrin 

on the processes of proliferation and cells differentiation  

depends on 

not all, effects of cell proliferation or maturation of osteo-

genic phenotype. We focused on the interaction between 

integrin signaling and morphology, growth, adhesion, and 

Cell adhesion is a fundamental cellular process directly 

-

group of cell adhesion molecules. It consists of major cell 

5, 2 1.  

-

cal adhesion sites in many types of cell lines [21], but there 

were also reports indicating that some integrins were distrib-

integrin subunits co-localized with 1 integrin subunits at the 

 

-

st day as the 

when osteocalcin concentration was the highest and later on 

during maturation suggests that it might play an important 

role in this process.

4
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Ascorbic acid-2-phosphate is essential for maturation of 

-

alcin. Alkaline phosphatase is an early marker of osteoblasts 

differentiation, which increases prior to calcium phosphate 

deposition and decreases after the onset of mineralization. 

-

-

sion, proliferation and differentiation of osteoblasts, many 

effects of blocking integrin -

differentiation through changes in induction of osteoblasts 

antibody caused dose-dependent decrease in cell number 

study, antibodies were added 24 h after seeding the cells 

-

ing antibodies were used at three different concentrations  

culture . With the time of culture morphology of anti-

body treated cells was steadily changing when compared to 

control cells. Characteristic elongated spindle-shaped form 

for cells treated with all used concentrations of 

-

tibody demonstrated reduced density of adherent cells and 

-

block all 

related, the function of these molecules in early phases of 

of biomimetic surfaces in promoting adhesion, proliferation 

concentrations of anti-

-

ably block ligand binding sites of integrin subunit. Results 

of Wang et al. indicate that the antibody approach enables 

the blockade of 

on the cell surface rather than at the interface between cell 

and its substrates [27].

-

ment. What is more, osteoblasts as well as osteoblast-like 

 depositing them 

 

responsible for cell adhesion to culture material in long-

2 1 integrin binds to collagen type I,  

integrin 2 1 has been reported to regulate osteoblastic 

differentiation [5] and blocking of integrin 1 

antibody resulted in decreased adhesion strength [1]. Many 

researchers claim that integrin 1 is the major subunit in 

1 and 

necessary for osteogenic differentiation, was decreased or at 

5 -

tin has been shown to be necessary for bone-like nodule 

formation  when osteoblastic cells are maintained in 

-

with 

-

adhered to the surface.

We used two different surfaces to determine whether the 

polystyrene is a standard material for culture and 

-

In contrast, blockade of 

is different susceptibility of these materials to adherence of 

-

ences on the interaction between integrins, substrate, and 

 

-

receptor in osteosarcoma cells correlated with phenotype 

attachment to tissue culture polystyrene, they do not neces-

when primary osteoblasts are cultured on orthopeadic met-

integrin-mediated mechanism for attachment on polystyrene 

possible that differences in composition of polystyrene and 

affecting in different signaling pathways after blocking of 

inhibited, the cells reduced capacity to differentiate which 

-

. In our work 

integrin subunit blockade are time-dependent and slightly 

differ according to the type of biomaterial used. 
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In summary, we reported that blocking of integrin -

-

-

-

standing the pathogenesis of human bone disease and our 

other adhesion molecules are still needed to elucidate the 

role of integrin 

-

-

-

human bone marrow cells to fibronectin. Integrin beta1-mediated 

-

signaling regulates AP-1 transcription factors and proliferation in 

-

-

-
chard C., et al

et al: Adhesion and proli-
-
 

-

 
et al: Integrin synthesis and utilization in 

of alumina ceramic implants loaded with tissue-engineered bone. 

et al

-

 

-
teoblasts cultured on biofunctionalized poly-(epsilon-caprolactone) 

 

-

-

down-regulation by collagen-alpha2beta1 integrin interaction is 
mediated by focal adhesion kinase and its downstream signals in 

in beta1 integrin-mediated up-regulation of intercellular adhesion 

on osteoblasts and osteoclast maturation. Biochem Biophys Res 

-

-


