In vivo PKPD evaluation and computer modelling of apocynin in reducing organ superoxide production
Fangfei Liu and Jian-Mei Li
School of Biological Sciences, University of Reading, Reading, United Kingdom
[bookmark: _GoBack]Abstract 
Oxidative stress due to the activation of Nox2-NADPH oxidase (Nox2) plays an important role in the pathogenesis of many diseases. Apocynin (4'-hydroxy-3'methoxyacetophenone) is an inhibitor of the Nox2 enzyme widely used in many preclinical and experimental studies. However, its in vivo pharmacokinetics and tissue distribution have not been well evaluated. In this study, we investigated the PKPD of apocynin after intravenous administration (i.v. bolus, 5 mg/kg) in male CD1 mice (12 weeks of age, 25-30 g). PKPD analysis was performed using computer modelling software (Phoenix WinNonlin 8.1). Apocynin tissue distribution was detected using a HPLC quadrupole-linear ion-trap tandem mass spectrometry (HPLC-MS). Apocynin was detected in the plasma peaking at 1 min (5494.14 ng/ml) with a terminal half-life of t1/2=0.05 h and a total clearance of CL=2.12 L/h/kg. Apocynin was detectable in urine peaking at 15 min (14941.93 ng/ml) and remained detectable until 180 min. Apocynin was detected at 1 min in both heart (833.87 ng/g) and brain (4602.57 ng/g), and remained detectable in both tissues until 60 min. The effect of apocynin to reduce brain oxidative stress (the time delay and magnitude) was examined by detecting the levels of lipid peroxidation using brain homogenates by MDA assay. Apocynin significantly reduced brain lipid peroxidation starting at 1 min, lasted to 30 min and the levels of lipid peroxidation returned to the control level after 60 min (IC50=2708.28 ng/g). In conclusion, apocynin effectively penetrated different organs including the blood-brain barrier and reduced brain lipid peroxidation. Our study provides key information about the PKPD property of apocynin and it potential for the treatment of oxidative stress related diseases. 
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