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P84
Preparation of a decellularized tissue as a scaffold for reconstructing skeletal muscle in vitro

TE Ehashi', W Kamata', S Funamoto®, K Yoshida®, A Kishida’, N Nagaya', T Fujisato’
"National Cardiovascular Center, OSAKA, Japan

Tokyo Medical & Dental Univ, TOKYO, Japan

3Found for Biomed Res & Innovation, KOBE, Japan

The reconstruction of the skeletal muscles has gain special interest recently. The loss of muscle tissue and function is caused of
traumatic injuries, tumor resection or muscular dysfunction due to myopathies. These can be treated partly with genetic therapy or
transplantation of the native cells or fissues, whereas these therapies have some limitations in restoring the normal function completely.
To overcome these limitations, the tissue engineering techniques for reconstructing the skeletal muscle tissues have been studied
recently. However, the engineering of skeletal muscle tissue is still challenging due to the complex relationship among muscle celis,
micro-vessels and neurons. In this study, the decellularized porcine femoral skeletal muscle tissues were prepared as scaffolds and
immature muscle cells were cultured to reconstruct the skeletal muscle tissue in vitro.

The scaffolds were prepared by isostatic ultra-high pressure of 980 MPa at 10.C followed by washing with PBS. Myoblasts were
isolated from porcine femoral skeletal muscle tissue by trypsinization, and inoculated in the scaffolds. Cell inoculation was performed by
either injecting with collagen gel with needie or centrifugation with medium. To stimulate the cell proliferation and differentiation into the
muscle fiber, the scaffolds with cells were streftched up to 110% of original length and relaxed continuously at a frequency of a range
from 10 to 100Hz.

The microscopic observation of the decellularized tissue stained with hematoxylin and eosin showed no nucleated cells in the tissue.
Furthermore, the amount of DNA in the scaffold dramatically decreased. The mechanical properties of the scaffold were changed in
part, but the elastic modulus calculated from the elastic region of its strain-stress curve was almost the same as the native skeletal
muscle. The -eells -cultured both inside and on the -surface of the scaffolds in the stretch-and-relax state showed more extended
morphologies compared with the cells cultured in the static state.

In conclusion, the skeletal muscle cells that incculated in and on the decellularized muscle tissue scaffold in the stretch-and-relax
condition showed good expansive ability. This culture technique with the decellularized scaffold may have a possibility to reconstruct

the skeletal muscle tissue in vitro.

P85

Differentiation of normal human bronchial epithelial cells from explant-outgrowth culture in bilayer
co-culture with human foetal lung fibroblasts

MI Hermanns, S Fuchs, M Bock, C Pohl, CJ Kirkpatrick
University of Mainz, MAINZ, Germany

Epithelium-fibroblast interactions have been suggested to play a crucial role in the course of lung epithelial repair and differentiation. To
study interactions of lung epithelial cells and fibroblasts, we developed an in vitro co-culture model based on a high-throughput-
screening (HTS) 24-well Transwell filter plate. This could be useful for tissue engineering (TE) of upper airways.

After an explant-outgrowth culture of epithelial cells from small bronchi (diameter < 5mm) pure populations of primary isolated normal
human bronchial epithelial cells (NHBE) were used to study interactions with a normal human foetal lung fibroblast cell line (Wi-38). To
constitute a differentiated phenotype, the epithelial cells were cultivated on an extracellular matrix (collagen type 1) and maintained at an
air-liquid interface (AL1). Therefore the cells were grown in contact with air by feeding basolaterally with medium. Normal human
bronchial epithelial cells were cultured alone, on a permeable filter over fibroblasts, and in bilayer co-culture with fibroblasts. Barrier
properties and morphological phenotype were compared for the different culture conditions. )

On 24-well Transwell filter plates at the air-liquid interface the NHBE formed confluent layers, expressing the tight junction (TJ) proteins
occludin and ZO-1 in continuous circumferential patterns suggestive of functional TJs. This interpretation was supported by the
development of a corresponding transepithelial electrical resistance (TER). Maximum TER-values that averaged 1000 + 223 Ohm*cm2
were found after 14 to 20 days and persisted for up to 28 days in bilayer co-culture with Wi38. Furthermore, mucus production and cilia
formation reappeared in NHBE dependent on the individual donors after 21 to 28 days at ALl in bilayer co-culture. In monoculture or
exposed to fibroblast supernatants (growth on permeable filter over Wi-38) the NHBE were less differentiated. These results suggest
that fibroblast-secreted factors and air-liquid interface culture promote epithelial growth and differentiation.

in summary, human bronchial epithelial cells from explant-outgrowth culture of small bronchi grown in co-culture with the foetal lung

fibroblast cell line Wi-38 at the air-liquid interface mimic the structure of native polarized bronchiolar epithelium. This model could be
useful to study cell interactions with suitable biomaterials for TE of the proximal airways.
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Figure 1. Image of Rotating bioreactor.
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Figure 2. Schematic diagram of Circulation
bioreactor.
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Figure 3. The inner surface of acellur aorta after

static culture.

Figure 4. The inner surface of acellur aorta after

2days circulation culture.

Figure 5. The inner surface of acellur aorta after
3days static culture.

Figure 6. Confocal laser scanning microscopy of
the inner surface of acellur aorta after 2days

circulation culture.

Figure 7. Confocal laser scanning microscopy of
the inner surface of acellur aorta after 3days static

culture.
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