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Figure 3B shows the cytoskeleton of EC on days 
1 and 5 after incubation. EC exhibited an elliptic or 
polygonal morphology on Fn-adsorbed surface and a 
rounded or contractive morphology on bare Ti 
substrate surface on day 1 after culture, indicating a 
better support of Fn for attachment and spreading of 
EC. Few EC proliferated on bare Ti surface on day 5 
after culture. Furthermore, most EC exhibited a 
rounded or contractive morphology, especially on 
day 1 after culture. However, a large number of EC 
still displayed a well spread morphology in samples 
of UV-Fn and Ft-Fn on day 5 after culture. Little 
contract of EC on UV-Fn was observed with no 
contract on Ft-Fn. EC on Ft-Fn surface exhibited a 
spindle and cobblestone morphology, which is 
similar to the normal morphology in vivo. Notably, 
the morphology of EC is closely related with their 
function. The normal morphology of EC on the vein 
wall is spindle or oval, thus presenting a better 
biological function. The round or congregated EC 
inhibited their proliferation and biological function, 
and even induced apoptosis[8]. The spreading and 
morphology of EC are related with their surface 
wettability[9] and physiochemical properties[10], 
which are the important modulators of cellular 
function. In the present study, both surface wetting 
and physiochemistry were changed after Fn 
adsorption while UV irradiation changed the 
conformation of protein and increased the surface 
hydrophobicity, as a result more adhesion and 
proliferation of EC with a better morphology were 
detected on Fn-adsorbed Ti surface without UV 
irradiation. It was anticipated that UV irradiation 
sterilization changed the conformation of 
surface-adsorbed Fn and affected the attachment 
and proliferation of EC, especially their morphology 
and biological functions. 

The expression of MCP-1 was detected in this 
study, because it was considered to be a prominent 
participant in the recruitment of monocytes and 
leukocytes to endothelium and was correlated with 
atherosclerosis[11]. The MCP-1 secretion of EC 
cultured for 1 and 5 d (Figure 3C) showed that both 
bare Ti and UV-Fn surfaces displayed a significantly 
higher MCP-1 concentration than Ft-Fn surface 
(P<0.05), indicating that simulated EC released 
inflammation-related factors. Moreover, EC cultured 
in UV-Fn sample showed the release of MCP-1 on 
days 1 and 5 after culture, suggesting that UV 
irradiation changed the conformation of 
surface-immobilized protein and the normal function 
of EC. It is thus reasonable to believe that the 

surface chemistry of biomolecules-immobilized 
biomaterials can be changed by sterilization 
methods, which may further impact the function of 
EC, especially at the early stage. 

In the present study, UV irradiation caused 
conformational change of fibronectin and reduced 
cell-binding sites, which further affected the 
morphology and biological function of EC, indicating 
that UV irradiation could sterilize the 
surface-immobilized biomaterials. Microfilter 
filtration could maintain the normal conformation of 
protein without influencing proliferation and 
biological function of EC. It is therefore of 
paramount importance for the selection of suitable 
methods to sterilize various proteins-modified 
biomaterials.  

In conclusion, microfilter filtration sterilization is 
a better procedure than UV irradiation for sterilizing 
proteins-modified biomaterials.  
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