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Fig. 1. Phase-contrast micrograph of bovine brain microvessel
endothelial cellsin primary culture for 7 days. The endo-
thelial cells show typical spindle-shape approximately 5
pm in width across the broadest part, and around 50 um
in length. Bar equals 50 um.
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Fig. 2. Transendothelial electrical resistance of bovine brain
microvessel endothelial cell monolayers cultured on 0.4
um polycarbonate membrane inserts. Each value is the
mean and standard deviations calculated from 3 to 12
preparations.
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Fig. 3. Immunostaining of microvessel endothelia cell monolayers from bovine brain. Monolayers stained positive for: A) anti-vWF,
B) anti —vimentin, C) anti —fibronectin, and D) anti-ZO-1. Bars equal 50 um.
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MEZZFo]ZrdefEo]l o]%FxE mannitol > su-
crose>PEG-4000 <=o]¢it}. 0.4 um w3-qtel] wjj o
¥ oMz =3$ 53 progesterones}t propra-
nolol®] o]Exi 77} 53.16+6.25% 10°® cmisec,
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Table 1. Permeability coefficients for sucrose, mannitol, PEG-
4000, progesterone, and propranolol through BBMEC
monolayers cultured on 0.4 um pore size polycarbonate
membrane inserts of the 12-well Transwell® plate

Pinsert Pm
Compounds (10’52pnssec) (10%cmise) (10 Scmisec)
Sucrose 950+062 6192+069 11.36+0.87
Mannitol 19.44+383 65951936 28.00-+8.08
PEG-4000 3254027 65784394  342+0.30
Progesterone  30.25+206 70544322 5316+6.25
Propranclol  31.03+102 75604504 52.68+2.98

Values are means+ SD (n = 3). Papp is the apparent permeability coef-
ficient and Pinsert is the permeability coefficient through the collagen
coated membrane only. Pm is the permeability coefficient of com-
pounds through BBMEC monolayer only.
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Bovine Brain Microvessel Endothelial Cells

Dong-Suep Sohn®, Kyung-Yong Kim, Dae-Jin Kim, Ki-Jeong Kim?,
In-Ja Lim? Sung-Su Kim, Won-Bok Lee, Dae-Joong Kim?,
Seung-Kyu Bang®* Hee-Sang Lee

Department of Anatomy, Thoracic & Cardiovascular Surgery, *Microbiology,
2Physiology, College of Medicine, Chung-Ang University,
3Department of Anatomy, College of Medicine, Kangwon National University,
“Department of Psychiatrics, College of Medicine, Catholic University

The in vitro blood-brain barrier (BBB) model was established with bovine brain microvessel endothelial cells
(BBMECS). The characteristics of BBMECs were identified by morphological and functional studies. BBMECs began
to grow as spindle shaped cells and distinctly formed the monolayer of whirling appearance by 6 to 7 days after plating.
Transendothelia electrical resistance (TEER) of the monolayer increased through 11 days and then started to decrease.
The Y-GTP activity (1791.5+397.8 nmol/min/mg of protein) and alkaline phosphatase activity (15.0+7.8
pumol/min/mg of protein) were high. BBMECs in culture were characterized by the binding of anti-vWF, anti-ZO-1,
anti—vimentin, and anti —fibronectin antibodies. They failed to react with anti-GFAP, anti-GalC, and anti-
neurofilament 160/200 kD antibodies, markers for astrocyte, oligodendrocyte, and neuron, respectively. Decreasing
order of the permeability through the BBMEC monolayers of paracellular transport model drugs was mannitol, sucrose,
and PEG-4000. The permeability of transcellular transport model drugs, progesterone and propranolol was much
higher than that of paracellular transport model drugs.

The BBMECs cultured on porous membrane have been qualified as an in vitro BBB model and also can be used for
the BBB transport study in the drug development and for the BBB transport mechanism of drugs.
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