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It is known that spherical multicellular aggregates (spheroids), which are
formed by the rearrangement and compaction of a cell aggregates, have a
tissue-like structure and can express higher levels of liver-specific functions
as compared to the traditional hepatocyte monolayer. In this study, we
developed a spheroid array system and evaluated the expression of genes
encoding key molecules involving in liver-specific functions, namely, cell
adhesion molecules, transcription factors, protein and metabolic enzymes,
and transporters.

The hepatocyte spheroid array chip was manufactured by combination of the
microfabrication and the microcontact printing. The chip comprised 672
circular microwells in a triangular arrangement; each well was 300 pm in
diameter, 200 pum in depth, and 400 pm in pitch. The center of each microwell
had a 100- um cell adhesion area was modified with collagen, and the
remaining part of each microwell was modified with polyethylene glycol to
create the non-adhesive area. The hepatocytes cultured on the chip gradually
aggregated on the collagen-coated area in each microwell and had developed
into asmooth spheroid had a uniform diameter. Though the expression levels
of all the genes encoding key molecules in the spheroids tended to decrease
gradually with culture time, they were consistently higher than those in the
monolayer culture for at least 10 days of culture.

These results suggest that hepatocyte spheroids acquire intercellular
organization and maintain many metabolic functions. Thus, this hepatocyte
spheroid array system seems to be a promising model for various in vitro
cell-based assays.
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Acute liver failure is characterized by rapid deterioration of liver function
and a high mortality. Currently, there are no specific therapies except liver
transplantation. However, shortage of donor organs remains the major
obstacles. Cell therapy of acute liver failure should provide rapid support for
the injured liver. However, adult human hepatocytes have a poor proliferative
potential. Bone marrow comprising heterogeneous cell populations contains
certain progenitors with the ability to differentiate into multiple mesenchymal
cell lineages. To identify any differentiation plasticity of adult bone marrow
mesenchymal stem cells (MSCs), we used allyl alcohol (AA) treated rabbits
for an acute liver failure model.

The MSCs were aspirated and expanded to a cellular concentration of
1x10%4 ml. The rabbits were injected AA intraperitoneally. Three days
after the injection, the MSCs were injected via portal vein. The control group
rabbits were inlected with 4 ml of normal saline under the same condition.
The postoperative recovery was closely monitored by hepatic function
markers. Decreased portal fibrosis after stem cell injection was noted by
Masson’s trichrome stain, while the reticulin framework restoration was also
vaguely identifiable by reticulin stain.

Whether extracorporeal devices or the transplantation of primary
hepatocytes, stem cells or cells genetically engineered to over-express key
metabolic functions, a proliferative phenotype or cytoprotective pathways
will be best suited to meeting these demanding challenges.




