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Introduction 0

A new innovative in vitro BBB model has been DaySTEER -
developed using primary cultures of three main cell “ .
types of the BBB, rat brain capillary endothelial cells T e PR
(RBEC), pericytes and astrocytes. In order to develop g s R
an easily transportable ready-to-use model, the BBB o 20 -
kit™ (EPA), different conditions for freezing the i :

system as a whole have been tested.

o]

:: E00 EOA EA0 EOP EPO EAP EPA

]

cell culture

endothelial
cells

< 0.01vs. EO0 ®p<0.01vs. EPA p <0.01vs. EAP
9p<0.01vs.EPO *p<0.01vs. EOP 'p<0.05vs. EPO

34— astrocytes

— tslstion of

-- Rat brain microvascular

. endothelalcals (RBEC)
l pericytes

Dayo 1 2 3 o 1 2 3 4 s

nrcotne —>  raa iy RN
. o - | +hydrocortisone (500nM)
x L] . freezing hawing
ke t. ‘ . BBB model BBB model
) N e Y o
store at -80

1 week - 24 week)
Rat cerebral endothelial cells
The microvessels were isolated from 3-week old Wistar rats according to the method of Deli MA et al. Primary culture of
cerebral endothelial cells and constructed BBB model were maintained in DMEM/F12 supplemented with 10% plasma-derived
bovine serum (PDS), 1.5 ng/mL basic fibroblast growth factor (bFGF), 100j4g/mL heparin and insulin (5 j1g/ml), transferrin (5
Hg/ml), sodium selenite (5 ng/ml) (insulin-transferrin-sodium selenite media supplement), without cAMP and its analogs.

Rat cerebral pericytes
Pure cultures of rat cerebral pericytes were obtained by a prolonged, 2-week culture of isolated brain microvessel
fragments, that contain pericytes beside endothelial cells.

Rat cerebral astrocytes

Rat cerebral astrocytes were obtained from neonatal Wistar rats. Meninges were removed and cortical pieces mechanically
dissociated in astrocyte culture medium (DMEM supplemented with 10 % fetal bovine serum).

Result 1-2 ~Freezing & Thawing~
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Barrier function & drug permeability assay o
Transendothelial electrical resistance (TEER)

TEER was measured by EVOM resistance meter (World Precision Instruments). TEER
depends on the voltage between electrodes across RBEC monolayer, which reflects an
amount of ionic molecule flux through RBEC monolayer.

Transcellular transport and paracellular transport

Permeability of drugs across RBEC
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Freezing & Thawing Result 1-1 ~Freezing & Thawing~
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B The frozen BBB kit can be stored at -80  for up to 6 months.

B The BBB kit had the high level of TEER, with values being no
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different from those of freshly prepared model.

Recovery X Lo o
name Mw_cns transpot wee_ We examined the reliability of in vitro
sulpiride 31+ _efflux: Pgp, influx: OCTNL, OCTNZ, PEPTL 917 e . .
phenytoin 5 Tipophi and high proein binding @s permeability data of drugs obtained with
antipyrin 188+ passive lipophilic % the BBB kit.
carisoprodol 260 + ___passive lipophilic_ 896
38+ passive hydrophilic 876
caffeine 225 passive lipophilic 7.
2%+ passive lipophilic 5.
‘midazolam 326+ passive lipophilic, highly permeab, Pop substrae 7
propranolole 206+ passive lipophilic 1
Zolpidem 382+ passive lipophilic 1
atenolol 326 - passive hydrophilic, weak base o71
cimetidine 252 lux 954
acid w0 - ic anion, effiux (Oatl, Oat2) 942 1 1 1
epinastine 6T o _ = -
prednisone . U (Pgp). g PS, PS ol PS e
fexofenadine ST ek Pgp, OATPIAD g ps
32 - eiflux (Pgp). — e
wartarin e Tipophil and high protein binding 7 P, (cm/min) =
quinidine 753 effiux 7
10 £ 100g CNS* drugs
3 R?=0813 « 9 .
B caffeine
1E g
E indomethacin * 10F =4 <
E . propranolol @ g 5 g g
r . £ 8 3 3 =
qulr%dlne S S & s )
01 E © 5 T 2 g
E e o = -
F S 3 3 -
E 10
[ hydrocortisone & -c:_’ % % g g g— ?L g g
s 33 g
= ¢ S 5558883 )
E digoxi & incristine £ 382355858 3 2
L e Cimetidine z g £ 38 g
= ER s
. 3 E]
0.001 IR TRTTI B R W W TRTT| M AW R TRIT| B SRR g
0.01 0.10 1.0 10 100
in vitro Pe (106 cm/s)
001+ CNS- drugs

The value of in vivo Papp was obtained from the literature.

B We obtained very good correlation between the BBB kit and in vivo permeabilities of drugs.

Conclusion o

Our ready-to-use in vitro BBB model, the BBB kit™ s the best for investigating BBB
permeability of candidate compounds of centrally acting drugs and for researches on the
BBB physiology and pathology.

As the BBB kit can be frozen as a whole and stored at -80  for up to 6 months.
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