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Microdialysis and in vitro techniques to study efflux 

transporter - transporter modulator interactions and 

brain penetration of drugs ïcorrelation studies

DMDG Open Meeting, Cambridge,  24-Sept-2009
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BBB anatomy, transporters

Brain capillary

Å Protection of brain from toxic compounds
Å Transport of hormones and other compounds out of the 

brain
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Assays for testing MDR1 - substrate/modulator  

interaction s in the BBB

ïIn vitro assays
ïATP-ase assay

ïVesicular assay

ïMonolayer efflux assays

ïIn vivo assays
ïDual-probe MD in rats

ïTriple -probe MD in rats

ïRetrodialysis; triple -probe MD

Reporter substrates :
Quinidine (QND)
N-methyl-Quinidine (NMQD)

Reference inhibitors:
Ly-335979 (Zosuquidar)
PSC-833 (Valspodar)
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Effect of Quinidine on vanadate-sensitive MDR1 ATPase activity
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Quinidine increases vanadate -sensitive ATPase activity of MDR1 
transporter with an EC 50 of 7.8 mM, therefore it is likely a 
transported substrate of MDR1.

ATPase assay
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Effect of Quinidine on MDR1-mediated NMQ transport
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Quinidine inhibits the MDR1 -mediated NMQ transport with 
an IC 50 value of 4.5 mM. 

Vesicular transport assay
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Monolayer assay s
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In vivo microdialysis
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Dual -probe microdialysis

CMA 20 and CMA12 probe insertion
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8.4.

modulator & substrate

            or drug

     Treatment and sampling schedule

      for in vivo MD experiments  

sampling

Dialysate sample collection from blood and brain

modulator

1.

Dual -probe microdialysis
in anesthetized rats
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1.  Simultaneous MD-sampling of jugular vein and

frontal cortex of rats after dosing with QND (i.v.)
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Dual -probe microdialysis
in awake rats


