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Summary. The main objective of this ultrastructural 
study was to gain a better understanding of the 
involvement of brain vasculature in clearance of proteins 
from edematous fluid. For this purpose, both native and 
modified (cationized, glucosylated, and mannosylated) 
bovine serum albumin-gold complexes (BSA-G, 
catBSA-G, glucBSA-G and manBSA-G respectively) 
dissolved in phosphate-buffered saline (PBS) were 
infused (10 pl) into mouse cerebral cortex. Samples of 
brain were taken at 30 min, 1 h, and 24 h post-infusion 
for electron microscopical examination. All BSA-G 
complexes were rapidly taken up and deposited inside 
the cytoplasm of pericytes and of various glial cells 
(microglia and eventually astrocytes) located in the area 
adjacent to the infusion site. Only glucBSA-G particles 
also appeared inside the nuclei of some cells. In the 
applied experimental conditions and at the examined 
time intervals, neither BSA-G nor catBSA-G and 
glucBSA-G complexes were transported back to the 
bloodstream, although they entered vascular basement 
membrane and were eventually internalized in the 
endosomes or multivesicular bodies of the endothelial 
cells.  Only a few gold particles representing the 
manBSA-G complex were found inside the vascular 
lumen, suggesting their reverse transport to a rather 
small degrce. The mechanism of this transport, however, 
remains unclear. Complexes of catBSA-G were 
apparently trapped by the negatively charged vascular 
basement membrane and remained in this structure 
without any further significant uptake by the endothelial 
cells. These observations suggest that large size and 
multimeric nature of albumin-gold complexes are 
limiting factors making it difficult to interpret the results 
and hampering their relevance to the clearance in vivo of 
native albumin from brain edematous fluid. 
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Introduction 

The pathways and mechanisms of removal of 
extravasated serum proteins from brain are still not fully 
understood. This problem has not only theoretical but 
also practical aspects because it relates to the formation 
and resolution of brain edema. 

It was postulated by Klatzo et al. (1980) that the 
intracellular uptake of extravasated serum proteins, 
predominantly by various glial cells such as astrocytes 
and microglia, constitutes the principal mechanism for 
vasogenic brain edema (VBE) resolution. Our further 
light microscopical (LM) and electron microscopical 
(EM) observations suggested that reverse transport of 
edematous fluid labeled with horseradish peroxidase 
(HRP) across some segments of blood vasculature 
(presumably post-capillary venules) can also represent 
an additional mechanism responsible for removal of 
plasma proteins extravasated during formation of VBE 
(Vorbrodt et al., 1985). 

These observations prompted us to perform 
additional experiments, the main objective of which is to 
gain insight into the cellular mechanisms that govern the 
clearance of intracerebrally infused native and modified 
albumin-gold complexes, with special emphasis on brain 
blood vasculature. The use of albumin is justified 
because, contrary to HRP used in our previous study, 
this protein is one  of the normal components of 
circulating blood which secures the oncotic pressure of 
plasma and interstitial fluid, and serves as a carrier for 
many metabolically important substances (Ghitescu et 
al., 1986; Milici et al., 1987; Raicu et al., 1991). In 
addition, albumin can be easily modified and complexed 
with colloidal gold of a wide range of sizes, providing 
excellent visibility for EM. After complexing with 
colloidal gold the albumin does not change its biological 




















