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Abstract

Trypanosomes induce sleeping sickness. They are transmitted during a blood meal of the tsetse fly and appear primarily in
the blood and lymphatic system, before they enter the central nervous system (CNS). During this 2"d stage, the parasite
Induces a deregulation of the sleep-wake-cycles. It was thus a logical assumption that trypanosomes cross the blood-brain
barrier (BBB) and nestle somewhere between the brain cells. The brain, however, is completely covered by a dense barrier,
the so-called glia limitans that surrounds the brain and covers the blood vessels, with the latter being the literal BBB. We
show here that trypanosomes cannot develop inside the brain parenchyma. Indeed, when injected directly into the brain, this
will not lead to an infection. This observation makes it necessary to reconsider the common opinion that the parasites cross | S-
the BBB and settle inside the brain, whereas factually crossing the blood-CSF barrier (BCB) seems much more important for L& N\ §
pathogenesis. The BCB is formed by the choroid plexus, I.e. the part of the ventricles where CSF (cerebrospinal fluid) is \\m _ ”F |

formed. Anatomically, the ventricle system lies outside the brain and extends to the three meninges, which surround the brain i macer — Y =%
outside the glia limitans. Our data show that trypanosomes infiltrate the pia mater, the innermost one of the meninges, and : *
use this space as a refuge. In addition, we demonstrate cyclical infections of CSF. These results put new lights on the A _
Infection strategy and open new avenues for treatment and drug development. Effective medicals do not have to cross the PR
BBB but the BCB or could be administered intrathecally into the meningeal space.
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Several ways into the brain
Blood and brain are separated by a tight barrier of
endothelial cells, a basal membrane and
astrocyte endfeet (left). The blood-CSF barrier
consists of fenestrated vessel endothelium and
choroid plexus epithelial cells (right).
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The parasites can be easily \
found within blood vessels,
but we could never locate
them within grey matter brain
parenchyma in our model system (Wistar . Haemolymphatic
Rats and T. brucel bruceil).
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brain (35 days post-infectionem, blue bars) are
much longer than those isolated from blood (4
days p.l., red bars). Furthermore, they are
extremely agile and swim in a directed way, what
could be an essential feature in order to leave the
hostile CSF environment as soon as possible.
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M/ VII. CSF, a hostile environment
l l - /L\ Trypanosomes will die within CSF
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V. Blood-CSF barrier, part 2
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The actual blood-CSF barrier is formed by plexus
epithelial cells which are interconnected by tight
junctions. Arrow: Trypanosome that has overcome
this cell layer to reach the ventricle system.
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