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As certain proteins control cell adhesion, it has been hoped that cell transplan-
tation and tissue engineering could be augmented by pre-adsorption of specific
proteins to biological or synthetic surfaces. The questions that remain, however,
are whether such proteins can affect cell production as well as adhesion, and if so,
whether in a protein-specific manner. We examined the adhesion and the bio-
chemical secretion of bovine aortic endothelial cells (BAEC) on tissue culture
polystyrene (TCPS) discs coated with fibronectin (Fn), laminin (Ln), or gelatin. The
three coating proteins nonspecifically promote sub-confluent and post-confluent
endothelial cell production of total protein up to 2.5-fold of the reference value.
Total soluble glycosaminoglycan (GAG) production slightly increased with the
different coatings only at low cell density. In contrast, Ln and Fn, not gelatin,
drastically enhanced post-confluent BAEC production of prostaglandin (PGI2).
However, antibody-blockage of the a5 integrin, constituent of the Fn receptor in
BAEC, appeared to inhibit the upregulation of PGI2 production observed on Fn-
coated surfaces. The results indicate that the cell adhesion mediators used as
coating agents dictate cell biological production as well as adhesion and
proliferation. J. Cell. Physiol. 191: 155–161, 2002. � 2002 Wiley-Liss, Inc.

The proliferation of vascular smooth muscle cells
(SMC), central to pathology of vascular diseases includ-
ing atherosclerosis, later arteriovenous graft occlusion,
andrestenosisafterangioplastyoratherectomy,appears
to be controlled by agents that mimic endothelial cell
products (Gallagher et al., 1986; Segal et al., 2000). The
endothelium releases factors that control vascular re-
laxation and contraction, thrombogenesis and fibrino-
lysis, and platelet activation and inhibition (Davies and
Hagen, 1993; Lüscher and Barton, 1997). Healthy endo-
thelial cells (EC) are anticoagulant and anti-thrombotic
because of the regulated secretion of anti-platelet agents
such as prostacyclin (PGI2) and glycosaminoglycans
(GAG). The former compound is an unstable vinyl ether
formed from the prostaglandin endoperoxide, and acts
as a potent vasodilator and inhibitor of platelet aggre-
gation and SMC proliferation. The latter are a complex
and heterogeneous family of macromolecules compos-
ed of linear sulfated polysaccharide chains. Heparan
sulfate is important for maintaining the non-thrombo-
genic properties of the endothelial surface, by virtue
of its ability to bind anti-thrombin III and thrombin.
Similarly, EC release heparan sulfate fragments that
inhibit the growth of vascular SMC (Castellot et al.,
1981; Ettenson et al., 2000). Synthetic vascular grafts
bypass vascular obstructions, but do not spontaneously
endothelialize in humans and require some type of
anticoagulation to keep patency. Therefore, endothelia-
lization of polymeric vascular implants has become a

primary goal in reducing thrombogenecity of both of the
materials and restenosis (Absolom et al., 1988).

EC can be introduced in tissue engineered constructs
as ‘‘living drug delivery systems’’, but this effect relies on
their ability to maintain PGI2 and proteoglycan produc-
tion (Nugent et al., 1999). Thus, we need to determine in
advance which devices would optimally control vascular
injury and choose potential therapies on the potency
of the release of critical compounds. The question that
arises is whether this release can be modulated in a
predictable fashion. Adsorption of serum proteins pre-
sent in the culture medium is the first event that occurs
when cells are seeded on a material and the adsorbed
protein layer influences cell adhesion, spreading, and
proliferation (Balcells et al., 1999). As a consequence,
coating of surfaces with cell-adhesion mediators like Fn,
Ln, or other extracellular matrix (ECM) components has
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