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brain tumors, it is still impossible to explain the mechanism of peritumoral edema. To determine whether increased

permeability in a blood—brain barrier model correlated with the malignancy of a co—cultured brain tumor, the
authors established an in vitro brain capillary endothelial monolayer co—culture model. Water—soluble factors which
might explain the pathogenetic mechanism of peritumoral edema in brain tumors were expected and observed.

The benign cell co—culture model used co—cultured astrocytoma cell lines such as C6 and H683 in the second
compartment of a brain capillary endothelial monolayer culture model circumscribed with a 0.4u sized porous
membrane which permitted communication of the media but limited cell migration to another compartment, and the
malignant cell co—culture model used co—cultured glioblastoma cell lines such as 87MG and 373MG. Permeability
at molecular weight 373 increased in the astrocytoma and glioblastoma co—culture models to 150% and 240%
respectively, of that in a normal astrocyte co—culture model. Permeability at this molecular weight also increased in
the astrocytoma— and glioblastoma—conditioned medium culture models to 38% and 131%, respectively, of that in
a normal astrocytoma—conditioned medium culture model. The observed result was that permeability of the
endothelial monolayer increased in accordance with the malignancy of co—cultured cells in the system permitting—
other than cell migration— media transfer only.

The result suggested that some factor soluble in media secreted from co—cultured cells changes the permeability
of the endothelial monolayer and could explain the pathogenetic mechanism of peritumoral edema in malignant
brain tumors.

E ven though many hypotheses have been derived from the anatomical and functional analysis of in vivo models of

KEY WORDSC Blood—brain barrier- In vitro model- Malignant brain tumor- Peritumoral edema- Transendothelial
permeability- Electrical resistance.
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Fig. 1. Phase-contrast photomicrograph of embeded end-ot-
helial cells(small arrows) growing from a small capillary
fragment(large arrows) in the flask culture. (100x )
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Fig. 2. Photomicrograph of cultured endothelial cells stained
like* starry night’ using indirect immuno-fluorescence
with anti-Factor VIII antigen antibody. (200x )

Fig. 3. Phase-contrast photomicrograph of endothelial mo-
nolayer on the microporous membrane in the trans-
well. Typical cobble stone appearance was noted
(large arrows) but some cells shows round, elliptical,
and various types of morphology(small arrows).
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Fig. 4. Graph showing the trans-endothelial electrical resist-
ance of three models. The normal astrocyte co-cult-
ure model show highest among four models in the
trans-endothelial electrical resistance.
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Fig. 5. Graph showing permeability ratio of endothelial mo-
nolayer in the astrocyte co-culture system for various
molecular weight of fluorescein sodium and fluoresc-
eine isothiocyanate conjugated dextran.
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Fig. 6. Graph showing permeability rafio of endothelial mo-
nolayer in the benign astrocytoma co-culture system
for various molecular weight of fluoresceine sodium
and fluoresceine iso-thiocyanate conjugated dexfran.
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Fig. 7. Graph showing permeability ratio of endothelial mo-
nolayer in the malignant glioblastoma co-culture sys-
tem for various molecular weight of fluorescein sodium
and fluoresceine isothiocyanate conjugated dextran.
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Fig. 8. Graph showing permeability ratio of endothelial mo-
nolayer cultured non-conditioned medium compared
to endothelial monolayer cultured with the normal
astrocyte, benign astrocytoma and malignant gliobl-
astoma conditioned medium for the molecular wei-
ght 373 of fluoresceine sodium.
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Fig. 9. Graph showing the inversed correlation(R2=0.94) be-
tween transendothelial resistance and permeability
ratio of the lowest molecular weight fluorescine sod-
ium(MW = 373) in each model.
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Fig. 10. Graph showing permeability ratios according to vari-
ous molecular weight of fluorescein sodium and fluor-
esceine isothiocyanate conjugated dextran in each
model. More malignant co-cultured cell is, higher
permeability co-cultured model system shows espe-
cially in small molecular weight molecules.
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