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    Abstract

        The predominantly human sequence, high-affinity anticocaine monoclonal antibody (mAb) 2E2 was cleared slowly from mouse blood by a first-order process with an elimination t1/2 of 8.1 days. Infused 2E2 also produced a dramatic dose-dependent increase in plasma cocaine concentrations and a concomitant decrease in the brain cocaine concentrations produced by an i.v. injection of cocaine HCl (0.56 mg/kg). At the highest dose of 2E2 tested (3:1, mAb/drug), cocaine was not detectable in the brain. Pharmacokinetic studies showed that the normal disappearance of cocaine from plasma was described by a two-compartment pharmacokinetic model with distribution t1/2α and terminal elimination t1/2β values of 1.9 and 26.1 min, respectively. In the presence of an equimolar dose of mAb 2E2, there was a 26-fold increase in the area under the plasma cocaine concentration-time curve (AUC) relative to the AUC in the absence of 2E2. Consequently, 2E2 decreased the volume of distribution of cocaine from 6.0 to 0.20 l/kg, which approximated that of 2E2 (0.28 l/kg). However, cocaine was still rapidly cleared from plasma, and its elimination was now described by a single-compartment model with an elimination t1/2 of 17 min. Importantly, 2E2 also produced a 4.5-fold (78%) decrease in the cocaine AUC in the brain. Therefore, the effect of 2E2 on plasma and brain cocaine concentrations was predominantly caused by a change in the distribution of cocaine with negligible effects on its rate of clearance. These data support the concept of immunotherapy for drug abuse.

      
Footnotes
	
        This work was supported by United States Public Health Service Grants DA12043 and DA018538.

      
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.
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        ABBREVIATIONS: mAb, monoclonal antibody(ies); PCP, phencyclidine; PBS, phosphate-buffered saline; GC/MS, gas chromatography/mass spectrometry; ELISA, enzyme-linked immunosorbent assay; BSA, bovine serum albumin; BE, benzoylecgonine; H, heavy chain; L, light chain; EME, ecgonine methyl ester; Vdss, volume of distribution at steady state; t1/2α, distribution half-life in a two-compartment pharmacokinetic model; t1/2β, terminal elimination half-life in a two-compartment pharmacokinetic model; AUC, area under the drug concentration-time curve.
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