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The technique to control the phenotype of the ligament cells

by three dimensional cell scaffolds and mechanical stress
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Abstract: To develop the treatment method for ligament reconstruction, we cultured the human anterior cruciate ligament

cells and the human periodontal ligament cells, and examined their characteristics.

In addition, the development of the

cell scaffolds and the searching of the factor to control the phenotype of the ligament cells were performed.
In this study, the three-dimensional biocompatible scaffold was made from elastin and collagen, which are the extracellular
matrix (ECM) components that make up a ligament, originating from a living body. Ligament cells were seeded on the

ECM scaffold, and then mechanical stress was applied to the cells.

As a result, the differentiation-inducing effect by

ECM and mechanical stress was suggested. Furthermore, the results from this study suggested that the supplemental
ECM to the culture medium, the culture period on the scaffolds and the condition of mechanical stress would control a

phenotype.
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Fig. 1 SEM images of ECM scaffold
(a) elastin fiber scaffold. (b) collagen fiber scaffold. (c) elastin
pellet scaffold. (d) collagen pellet scaffold. Scale ber =45 pm
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Fig. 2 Alkaline Phosphatase activity vs. static culture period of
ligament cells in elastin pellet

Closed triangle and closed square shows static culture and
pressurized culture, respectively. n=4

02-1-2

4. #ER

AT OER LV, S &M S & O E/EH
DR ENTZ. RS, TA XA TRTT AF N2 L BH
AR E S EFHERBIFFCE /R LR, KIFRE
TIER L= B EM R AERHIFECcE 5.

F72, 2 OB RITINE RS o Bh A A &
MAGHOEDZ LT, LR BRHEHAAETHD Z L
DR S, FEROMEIRBE~OIANfFCE 2R L
Aol

5. SIAXE

(1) Miyamoto K, Atarashi M, Kadozono H, et al : Creation of
cross-linked electrospun isotypic-elastin fibers controlled
cell-differentiation with new cross-linker.

Int J Biol Macromol, vol.45, pp.33-41, 2009



