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Intercellular exchange of protein and RNA-
containing microparticles is an increasingly 
important mode of cell-cell communication. 
Microparticles, which include exosomes, 
micro-vesicles, apoptotic bodies and apoptotic 
microparticles, are small (50 - 400 nm in 
diameter), membranous vesicles that can 
contain DNA, RNA, miRNA, intracellular 
proteins and express extracellular surface 
markers from the parental cells.  
Our primary aim is to elucidate the role of 
microparticles in damage induced 
neurogenesis following traumatic brain injury 
in vivo.  
 
Methods:  
 
Cerebrospinal fluid was serially centrifuged. 
Pelleted microparticles were analysed by 
FACS, electron microscopy, RT-PCR and 
mass spectroscopy. Quantification of miRNA 
was performed by Small RNA Chip (Agilent 
Tech.). Specific miRNAs were identified by 
miRNA microarrays (Affymetrix). 
 
 
 
 

 
Results:  
 
We verified the presence of cerebral cell 
derived microparticles in cerebrospinal fluid 
of healthy volunteers and patients of TBI by 
FACS analysis and electron microscopy. 
Microparticles contained RNA, miRNA and 
protein. RNA was not susceptible to RNase 
digestion underlining RNA to be contained in 
protective vesicles. Approximately 50% of the 
RNA content was demonstrated to be pre- and 
miRNA. A variety of specific miRNA species 
indicated in the regulation of regenerative 
processes were identified. Furthermore, RT-
PCR analysis revealed cerebral microparticles 
to carry transcripts for MAP2, ß-actin and 
CaMKII. MAP2 mRNA was not detected in 
cerebral microparticles of healthy controls. 
The presence of ß-actin and CaMKII in 
microparticles might indicate neuronal RNA 
granules to be also packed into microparticles. 
Proteomic analysis indicated microparticles to 
carry proteins involved in motility (ankyrin-3), 
membrane regulation (stabilin-2, 
synaptotagmin), neuronal development 
(growth factor independence-1), as well as 
typical neuronal receptors (glutamate receptor). 
Within the first three days following traumatic 
brain injury 14% ± 3% of microparticles in 
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cerebrospinal fluid was CD133+, indicating a 
substantial fraction of microparticles to be 
derived from neuronal precursor cells.  
 
Summary:  
 
We were able to demonstrate for the first time 
the release of stem cell derived microparticles 
into cerebrospinal fluid. The detection of 
specific RNA transcripts and pre/miRNA 
underlines their predicted role for 
microparticles in cell-cell communication. To 
our knowledge there are no reports to date on 
the role of microparticles in the cerebral 
environment. We are presently studying the 
role of microparticle in endogenous 
neurogenesis following cerebral injury. 

ww
w.
pu
bs
te
mc
el
l.
co
m


