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Bacterial meningitis is a devastating disease with high
mortality rates of up to 25% leading to life-long disabili-
ties in up to 50% of the survivors. Brain injury caused by
bacterial meningitis prominently affects the cortex and
hippocampus a brain region involved in learning and
memory function. In experimental bacterial meningitis
hippocampal injury is characterized by apoptotic cell
death of neuronal stem cells and/or their progeny in the
subgranular zone of the dentate gyrus, which is responsi-
ble for neurogenesis, and therefore potentially well
equipped for brain repair.

Multipotency and the capacity for continuous self-
renewal of embryonic stem cells make them attractive
candidates for cell-replacement studies. We are systemati-
cally developing an in vitro system to study brain regener-
ation in bacterial meningitis.

Here we used a co-culture model of long-term hippocam-
pal slice cultures from postnatal rats (P4-5) and embry-
onic stem/progenitor cells from the subventricular zone
(E14-17) to evaluate the potential of transplanted cells to
survive and to integrate into organotypic hippocampal
slice cultures for therapeutic approaches. To this end, we
grafted chemically labelled embryonic-derived stem/pro-
genitor cells into organotypic hippocampal slices in the
region of the dentate gyrus. Cells were allowed to grow in
such co-culture conditions with the addition of epidermal
(EGF) and basic fibroblast growth factor (bFGF). The sur-

vival and integration of grafted cells was examined on cry-
osections of organotypic slice cultures by using
immunohistochemistry.

Sections showed movement and neurite outgrowth of
subventricular cells into the dentate gyrus at day 7 after
engraftment. In the presence of bFGF and EGF embryonic
derived stem/progenitor cells were able to differentiate
and to mature into neurons.

In conclusion, we demonstrated that embryonic derived
stem/progenitor cells are well suited for subsequent
migration, proliferation, differentiation and integration
into organotypic slice cultures in vitro and may thus hold
promise for regenerative therapies in patients after bacte-
rial meningitis.
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