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The blood-brain barrier (BBB) maintains the homeostasis between the central 
nervous system and the blood circulation [1]. Until now, no standard in vitro 
model of the BBB is available. In this contribution a novel BBB in vitro model 
based on primary rat brain microvasculature endothelial cells (RBMEC) and 
primary rat glial cells (RGC) is introduced. The cells were isolated from Wistar 
rats and were provided by the company Biopredic Int. RBMEC were co-cultured 
with RGC in a 12-well Transwell system. The development of the barrier was 
monitored by the measurement of the transendothelial electrical resistance 
(TEER). The RBMEC in vitro model was used for several studies after app. 8-10 
days in culture reaching the maximum TEER (> 100 Ohm*cm2). Barrier integrity 
of two different batches was characterized by transport experiments with the 
paracellular marker APTS-dextran [2]. Following transport studies with several 
drugs (benzodiazepines, NSAIDs, …) revealed significant differences between 
paracellular and transcellular transport routes. Scanning as well as transmission 
electron microscopy confirmed the monolayer structure of RBMECs and the 
formation of tight junctions. Application of cytokines as TNF-α and IL-6 caused 
a decrease of TEER of RBMEC layers. Additionally, up – or downregulation of 
mRNA levels of adhesion molecules as well as of tight junctional proteins 
determined by RT2-PCR proved the usability of the novel model for studies 
concerning inflammatory processes. In conclusion, compared to other BBB in 
vitro models, the introduced model exhibited significantly increased tightness, a 
greater range to distinguish between the transport of several drugs and a higher 
sensitivity to inflammatory stimuli.  
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