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In Vivo Experiment of Tissue-Engineered Artificial Vessel
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Background: The number of patients with coronary artery disease and peripheral vascular disease are increasing,
and the need of small diameter vessel is also increasing. We developed small diameter artificial vessel and
experimented in vivo. Material and Method: We got allogenic valve from mongrel dogs, and removed all cells
from the allogenic valve. Then, we seeded autologous bone marrow cells onto the decellularized scaffold. After
implantation of artificial vessel into the canine carotid artery, we performed angiography regularly. In case of vessel
occlusion or at 8 weeks after operation, we euthanized dogs, and retrieved the implanted artificial vessels. Result:
Control vessels were all occluded except one (which developed aneurysmal dilatation). But autologous cell seeded
vascular graft were patent by 4 weeks in one, by 6 in one and by 8 weeks in two. Histologic examination of
patent vessel revealed similar structure to native artery. Conclusion: Tissue-engineered vascular graft manufactured
with decellularized allogenic matrix and autologous bone marrow cells showed that tissue engineered graft had

similar structure to native artery.

(Korean J Thorac Cardiovasc Surg 2004;37:220-227)
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Fig. 1. Decellularized vascular scaffold. (A) Manufactured scaffold used in experiment. The length was 40 mm, and the internal
diameter was 3 mm. (B) Scanning Electron Microscopic (SEM) view of decellularized scaffold (< 300). This picture shows well-
preserved extracellular matrix of native vessel. There were many pores and these pores may provide the space in which the seeded
cells can proliferate.
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Fig. 2. The inner side of vascular scaffold 1 week after cell
seeding (by SEM, x300). There were many cells on the inner
wall of vascular scaffold.

Fig. 3. Photograph after graft implantation in canine carotid
artery.
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Fig. 4. Tissue-engineered vascular graft has well-developed
three layers of vessel wall and this structure is similar to native
artery. H&E staining (< 40).

Fig. 5. Masson's trichrome staining shows confluent collagen in
tunica media (<40).
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Fig. 6. Van Gieson's elastin staining shows well-developed
elastin layer in tunica media (x 40).

Fig. 7. Immunohistochemical staining for von willebrand factor
(x100). Von willebrand factor positive cells are lined inner
surface of vessel.
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Fig. 8. Immunohistochemical staining for smooth muscle a-
actin (x40). There are much amount of smooth muscle a-actin
positive cells in tunica media.
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