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=Abstract=
Endothelial Cell Seeding Onto the Extracellular
Matrix of Fibroblasts for the Developement of Small
Diameter Polyurethane Vessel

Dong Kook Park*, Yoon Shin Lee™, Yong Bae Kim**
Jeong Wook Seo™™, Kyu Back Lee*, Byoung Goo Min™

A variety of experiments of endothelial cell seeding onto artificial vessels have been performed. To
improve endothelialization, one or two components of the extracellular matrix (ECM) have been used
as an underlying matrix. In this study, the whole ECM excreted from fibroblasts was used as an un-
derlying matrix. Fetal human fibroblasts were cultured on a polyurethane (PU) shect. After a conflu-
ence was attained, the cytoskeleton and the nuclei of the fibroblast were destroyed using Triton-X,
Mitomycin, or irradiation. Omental microvascular endothelial cells from adult human were seeded
onto various substrates. After 12 days in culture, the cells were counted. It was observed that the
ECM treated by irradiation had the highest cell number. In addition, the cells on this substrate exhib-
ited the most typical endothelial cell morphology. For preliminary animal experiments the PU vessels
(inner diameter, 1.5mm) coated with ECM were implanted in the infrarenal abdominal aorta of rat.
After the vessels had been implanted for 5 weeks, it was found that the surface of the PU vessels was
completely covered with endothelial cells. In conclusion, we can state that the fibroblast-derived whole
ECM makes a better underlying substrate for the endothelialization of small diameter artificial vessels.
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Fig. 2. Rate of proliferation of endothelial cells (6th passage)
on tissue culture dishes (n=4).
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Fig. 3. Phase contrast micrographs of endothelial cells (2nd
pasage) on tissue culture dishes after 5§ days in culture (a;x100,
b:x200)
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Fig. 4. Fluoresence micrographs of human microvessel endo-
thelial cells(6th passage) on tissue culture dishes after 6 days
in culture (a:x100, b; x200)
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Fig. 5. Phase contrast micrographs of human fibroblasts (10th
passage) after 3 days in culture (x200)
(b) PU. (c) Gelatin coated PU
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(a) Tissue culture dish.
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Fig. 6. Scanning electron micrographs of extracellular matrix
excreated by fetal fibroblasts after irradiation on (a)PU and
gelatin coated PU.
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Fig. 7. Number of endothelial cells(7th passage) on different

supporis after 12 days in culture(n=4)
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Fig. 8. Phase-contrast micrographs of endothelial cells(5th
passage;x200) {a and b) Triton-X-100(c and d). Mitomycin (e and
f). Irradiation(a, c, and ¢). ECM coated PU (b, d, and [). ECM
plus gelatin coated PU after 7 days in culture(g). PU after 9 days
in culture.
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Fig. 9. Photograph of an open prosthesis after extirpation 5
weeks postoperatively (x6. 6).
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Fig. 10. Photograph of an open prostehsis(a;anastomotic

site, b:mid-zone of the prosthesis)
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Fig. 11. Photograph of implanted graft in cross-section stain-
ed with hematoxylin and eosin (x100).
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Fig. 12. Micrograph of the media at the anastomotic site
stained with H & E (x400, arrow: neovascularization)
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