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Introduction
Organ failure is one of the greatest medical challenges in our society. Due to the lack of organs and tissue donors, the importance
of methods like tissue engineering is increasing. A rejection reaction can be a life-threatening side effect of transplants. To avoid
this, it may be possible to transplant the autologous cells into a matrix or scaffold.[1] However, scaffolds of animal or human origin
is highly expensive and involves ethical risks. Therefore in this project, decellularized plant leaves were investigated as a suitable
scaffold for recellularization with different cell types.

DECELLULARIZATION

Used Plants

Parsley shows a high
porosity in its structure.
Solenostemon
coleus
shows a great ability to
store water and is very
strong due to its basic
structure.[2]
Spinach
turned out to be really
fragile and was not
further used.

FromDECELLULARIZATION
plant to tissue

For decellularization the leaves were inserted into a 10% SDS
solution. Afterwards, the leaves were exposed to a bleaching
solution with NaClO. The cells were sown onto the
decellularized leaves after treatment with FCS.

Image 2: parsley (left), solenostemon coleus (right)

Results
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For the first experiments, fibroblasts were cultivated and then
sown onto the leaves. Fluorescein diacetate and propidium
iodide staining was used to determine the life/death ratio of
the cells on the leaf. After one day as well as after five days
more living cells (green) than dead cells (red) could be
detected (a). The proliferation of the cells was determined
using an EdU-assay (red) in comparison with standard DAPIstaining (blue) (b). In order to find out if other cell types can
grow on the matrices, SaOS-2-cells were sown. The nucleus of
the SaOS-2-cells were stained with DAPI (blue) and the
cytoskeleton of these cells was visualized with vimentin (red)
(c). With neuronal stem cells we tested if our matrices were
good scaffolds for differentiation. Therefore the cells were
marked with DAPI and with the marker TUJ1. (d)
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Image 3: Visual representation of the decellularization process
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Image 5: Left: Quantification of cell survival of living and dead cells after 1 and 5 days. Right:
Quantification of proliferating cells on parsley in comparision to the control.

Image 4: Microscopy images of solenostemon coleus and parsley with fibrosblasts (Live/Dead and EdUAssay), SaOS-2-cells (DAPI, Vimentin) and neuronal stem cells (DAPI, TUJ1).

Discussion
In conclusion, the plants we used are biocompatible cellulosic matrices. The plant solenostemon coleus has provided the best
results, as it was the most stable even in a decellularized state. Three different cell types (fibroblasts, SaOS-2, stem cells) could
grow and proliferate on the scaffold. The matrices are also suitable for differentiation of neuronal stem cells. Besides, the method
to cultivate cells onto the scaffolds is very promising. The fact that the plants have many beneficial characteristics makes them a
very promising approach for future research. In general the decellularization method is definitely an approach to future organ and
tissue replacement.
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