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Microdialysis and in vitro techniques to study efflux
transporter - transporter modulator interactions and
brain penetration of drugs i correlation studies
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Assays for testing MDR1 - substrate/modulator
Interaction s inthe BBB

IInvitro  assays Reporter  substrates
I ATP-ase assay Quinidine (QND)
I Vesicular assay N-methyl-Quinidine (NMQD)

I Monolayer efflux assays

Reference inhibitors:
Ly-335979 (Zosuquidar)
PSC-833 (Valspodar)

I Invivo assays

I Dual-probe MD in rats

I Triple - probe MD in rats

I Retrodialysis; triple  -probe MD
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ATPase assay

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 ., of 7.8 nM, therefore it is likely a
transported substrate of MDR1.
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Vesicular transport assay

Effect of Quinidine on MDR1-mediated NMQ transport
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Quinidine inhibits the MDR1  -mediated NMQ transport with
an IC ., value of 4.5 nM.
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Monolayer assays
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In vivo microdialysis
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Flgure 1.: Scharmatic representation of a brain probe for preclinical use.

Microdialysis techniques have been developed to
monitor changes in the chemistry of the extracellular
space in living tissue. These techniques can be used for: a)
measuring drug and metabolite concentrations in the
interstitial space in brain and peripheral tissues including
blood; b) continuous monitoring of neurotransmitter
release to various stimuli; ¢) measuring concentrations
of many analytes associated with tissue damage in CNS
and in wvarious organs. The microdialysis technigues
require the introduction of an ultrathin, semi-permeable
tube, a so-called probe in the tissue (Fig. 1) The probe
is connected to a precision pump, which provides a
steady flow of a tissue-compatible fluid through the
probe at a very low flow rate (1-5 pl/min). Open circles
on Fig. 1 depict the various endogenous compounds
in the extracellular fluid or in blood: the closed circles
depict exogenous compounds (drugs to be tested or
calibrators for determination of the in wive recovery)
which can be delivered by the perfusion fluid. Squares
represent extracellular macromolecules that may bind

analytes. Smaller molecules in the tissue - including the non-protein bound fraction of drug content in the extracellular fluid
- will passively diffuse across the surface of the membrane and thus enter the flow of the perfusate, which is sampled at reqular
intervals and analyzed either on-line or off-line. Over the last decade in vive microdialysis (MD) has been increasingly applied to
monitor drug distribution at peripheral tissue sites and the penetration of various agents across the blood brain barrier (Zhou
and Gallo, The AAPS Journal 2005, Helmy et al, Current Medicinal Chemistry 2007). Applications of MD are being explored ta
address specific safety issues and MD data are likely to become an important part of new drug submissions te drug regulatory

agencies (Chaurasia et al., The AAPS Journal 2007).
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Dual -probe microdialysis
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Dual - probe microdialysis
In anesthetized rats

Treatment and sampling schedule
for in vivo MD experiments

modulator modulator & substrate
or drug
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Dialysate sample collection from blood and brain
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QND conc (pmol/ml)
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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
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