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The Blood-Brain Barrier Permeability and Pharmacokinetics of Nitrone Based Spin
Trapping Agent, o-Phenyl-n-fert-Butyl Nitrone (PBN) in Rats

Na-Young Lee and Young-Sook Kang*
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract — The nitrone-based free radical trapping reagent, o-phenyl-n-feri-butyl nitrone (PBN) has been proposed as
therapeutic agent for stroke. We used this for model drug of development of new drug for neuroprotection. The purpose
of this study was to evaluate the blood-brain barrier (BBB) permeability of PBN in Sprague-Dawly (SD) rats. The BBB
transport of PBN was investigated in SD rats using internal carotid artery perfusion (ICAP) method at a rate of 4 m //min
for 15 second. We also obtained pharmacokinetic parameters of PBN using single intravenous injection technique. When
we estimated BBB permeability of PBN with ICAP method, the brain volume of distribution of PBN was 60.0 + 12.0 ug/.
The brain uptake of PBN after IV injection at 120 min was 0.15 £ 0.01%ID/g. The PBN was transported to the brain through
the BBB well in rats, because PBN is small molecule (MW 177) and lipid-soluble (log P 1.23) compound.
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Fig. 2 — Typical chromatograms from HPLC injection of injectate (A), brain extract obtained at 0.25 min after internal carotid artery perfusion
(B), brain extract obtained at 120 min after intravenous injection (C) of PBN
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Fig. 3 — Plasma clearance profile of PBN in SD rats after intravenous
injection of the injectate for up to 120 min. Data values are
means = SEM. (n=3).

Tabl2 1 - Pharmacokinetic parameters of PBN obtained with
intravenous injection technique in SD rats

parameter PBN

A, (%ID/mi) 914 £ 2.89
A, (%ID/mi) 0.67 * 0.05
k, (min}) 2.71 * 1.00
k, (min™) 0.013 =+ 0.001
ty; (min)

Distribution 0.39 = 0.19

Elimination 57174
AUC, _, 150 (%ID - min/mi) 45.7 £ 62
AUC, (%ID - min/mi) 59.6 *+ 11.6
Vs (mi/kg) 478 + 13
CL, (my/min/kg) 6.24 * 0.81
MRT (min) 775 * 10.5

Pharmacokinetic parameters were estimated from plasma profile
dat: up to 120 min in SD rats. Data values are means £S.E.M
(n=%)

typ © half time, Vg, : volume of distribution at the steady-state
CL, : plasma clearance, MRT : mean residence time
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Fig. 4 — The brain delivery amount measured as %ID/g of brain, the
blood-brain barrier permeability surface area (PS) product
and under the plasma concentration curve at 120 min for
PBN. Values are expressed as means = SEM. (n=3).

Table II — The blood-brain barrier permeability of PBN using ICAP

method

brain uptake PBN
Vp (W/g) 60.0 + 12.0
PS (u/min/g) 240 * 48

Brain were perfused for 15 second at rate 4 m//min by internal
carotid artery perfusion method in rats. Data values are means =
S.EM. (n=3)
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