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REACH for help: Science back-up?
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The intercellular cleft at a junction between two endothelial cells of a permeable capillary
supplying a choroid plexus papilloma, is narrowed but not occluded. Unlike the tight junction showt
in Fig. 1, this junction is patent (arrowheads) and is recognized as a junction by cytoplasmic densitie:

situated symmetrically on either side of the cell membrane beneath the arrowheads. The vesse
lumen is at top. % 250,000.

The Blood-Brain Barrier Cellular and Molecular Biology
William M. Pardridge 1993




The intercellular cleft between two endothelial cells of a capillary within the brain of a mouse
Is occluded at two tight junctions (arrows) that have been sectioned transversely. In the transverse
plane of this thin, plastic-embedded section, the junctions appear as short contacts (1). The vesse
lumen is at top. < 380,000.

The Blood-Brain Barrier Cellular and Molecular Biology
William M. Pardridge 1993



Blood BBB : a physical barrier
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BBB : a metabolic barrier
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Transport processes through a cerebral
endothelium
Blood

—

: Specific transport .
| « fluid-phase »
b (receptor or transporter) transcytosis

e @ o ) ; i
s e —







IN SITU BRAIN PERFUSION TECHNIQUE

SH/14C-labelled drug
(to measure BBB
permeability)
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« Seeks to promote the scientific and regulatory
acceptance of alternative methods. Contribution to 3Rs
concept (Russel and Burch, 1959) by:
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The Report and Recommendations of ECVAM Workshop 49

Altern Lab Anim. 2004 Mar;32(1):37-50.




possible use in integrated testing strategies to assess
neurotoxicity



TOPICS

A) Minimal criteria needed for an in vitro BBB model:




Cdl lines

 All immortalized brain capillary endothelial cell
lines (RBE4, MBEC line, TR-BBB ) do not
expressed most of the tight junction proteins and
arevery leaky.

e They cannot be used to study transcellular
transport.

=| just want to focus my presentation on primary
and long term culture of brain capillary
endothelial cells.






Provide a large quantity of endothelial cells.






Transendothelial electrical resistance = 400 Ohms.cm?2
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Endothelial cell



The in vitro BBB model

Endothelial cells




GFAP-positive astrocytes
ED1-positive microglial cells

O4-positive oligodendrocytes







Statistical study of 2D-PAGE area from BCECs

Solo-culture s

(O Important variation : overexpressed in co-culture

(O No statistical significant variation









Claudin-1




jal electrical resistance rais

from 400 Ohms.cm# In soloculture

to 800 Ohms.cm? in coculture



Analysis of OCTNZ2 and P-gp immunofluorescent staining
In apical and basolateral membrane of endothelial cells
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Control S9788 (1uM)




In coculture with astrocytes, prain capillary
endothellal ceIIs present most of the
characteristics that are known to have
Important functions /n vivo




How can we use this

drug prain |
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Dopa

Vinblastine 1.19
Alanine 1.07
Leucine 0.91

Lactic acid 0.63
Sucrose 0.58
Glycerol 0.44

Cyclosporin 0.42

AZT 0.39 @

Cimetidine 0.26
Digoxin 0.21

Vincristine 0.15

Inulin 0.04

1.103 cm/min






 last menths

Astrazeneca (Sweden)

Pe (sucrose) = 0,32+ 0,18 (n=52)



This In vitro model constitutes a

RELEVANT model to the BBB



Curr. Med. Chem. — Cenmral Nervous System Agents, 2002, 2, 187-201 18

Blood-Brain Barrier Penetration and Drug Development from an Industria
Point of View

Katharina Mertsch* and Jochen Maas

DI&A, Lead Optimization Drug Metabolism/Pharmacokinetics, Aventis Pharma Deutschiand
GmbH, Building G877, Industriepark Hochst, D-65926 Frankfurt am Main, Germany

Abstract: To be effective as therapeutic agents, centrally acting drugs must cross the
blood-brain barrier (BBB). Conversely, to be devoid of unwanted CNS effects. peripherally
acting drugs must show limited brain accessibility. This demonstrates clearly the need for
different methods to assess the blood-brain penetration at different levels of project
development in industry. Since the experimental determination of blood-brain partitioning
1s ditficult, time consuming and expensive, also other methods like in-silico approaches
mainly based on physicochemical properties like solubility. lipophilicity. molecular size.
hydrogen-bonding capacity and charge are used. Approaches for drug delivery and drug
modification are also reviewed 1n the present article.

In vitro cellular models based on cell cultures growing in two-chamber systems for transport studies or 1solated
microvessels play an important role for compound sereening. To achieve and use the full potential of these models
a characterization of anatomical. physiological and biochemical properties 1s needed. The more strict the eriteria for
BBB models the better prediction of penetration and cellular mechanisms. Unfortunately. the throughput decreases
often in parallel. Therefore. though high-throughput assays as the MDCK/CACO assay or artificial membrane assays
are used but they still suffer from low predictability for specifically transported substances (transporters, P-
glycoprotein, brain specific receptors) due to differences between peripheral epithelial cells and brain endothelial
cells. The animal experiment with radiolabelled and non-radiolabelled compound not only have the highest level
and the highest predictability but the highest cost and lowest throughput as well. There 15 no “golden rule” for
approaching brain penetration in industry but models available are used often 1n parallel (in silico, in vitro, in
vive).



moment and the models characterized show good correlation
to in vivo data



3 weeks

Glial Cells BCEC Co-culiure Experiments







1 day : CELLIAL BBB-inducing medium

Preparation of Experiments
in vitro BBB model




1day : CELLIAL BBB-inducing medit

4D@Screen Pack

Preparation of
in vitro BBB model

Experiments
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BBB characteristics
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Cell monolayer morphology:

Bar =25 um



BBB characteristics

Tight
junctions:

Claudin-1

Bar =25 um
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P-glycoprotein




Iransporters (mRNA)
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endothelial cells 3 x 60mme-culture dishes

d y-System
24 well-filters



Lucifer Yellow
A cetaminophen

Acetylsalicylic acid

Atropine
Caffeine
Colchicine
Cycloheximide
Phenobarbital







Pe Sucrose x 10-3 cm/min
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Toxicity Sudies for 64 compounds
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|8 6 well plates/12 days

B 24 well plates / 4 days




64 Toxicity Studies — Comparaison between 6 well plate / 12 days and 24 well plate / 4 days
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6 well plate / 12 days - Pe sucrose x 10-3 cm/min




« alerts » : high permeability can give high concentration in the brain
possible neurotoxicity



