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Intra- and intersubject whole blood/plasma cannabinoid ratios determined by 2-dimensional, electron impact GC-MS with cryofocusing. 
 Wewnątrz- i między-osobnicze stężenie kanabinoidów we krwi pełnej / osoczu, określona przez 2-wymiarowe uderzenia elektronów GC-MS z cryofocusingiem.
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Abstract

BACKGROUND: 

Whole-blood concentrations of Delta(9)-tetrahydrocannabinol (THC), 11-hydroxy-THC (11-OH-THC), and 11-nor-9-carboxy-THC (THCCOOH) are approximately half of those in plasma due to high plasma protein binding and poor cannabinoid distribution into erythrocytes. Whole blood is frequently the only specimen available in forensic investigations; controlled cannabinoid administration studies provide scientific data for interpretation of cannabinoid tests but usually report plasma concentrations. Whole-blood/plasma cannabinoid ratios from simultaneously collected authentic specimens are rarely reported.

METHODS: 

We collected whole blood for 7 days from 32 individuals residing on a closed research unit. Part of the whole blood was processed to obtain plasma, and the whole blood and plasma were stored at -20 degrees C until analysis by validated 2-dimensional GC-MS methods.

RESULTS: 

We measured whole-blood/plasma cannabinoid ratios in 187 specimen pairs. Median (interquartile range) whole-blood/plasma ratios were 0.39 (0.28-0.48) for THC (n = 75), 0.56 (0.43-0.73) for 11-OH-THC (n = 17), and 0.37 (0.24-0.56) for THCCOOH (n = 187). Intrasubject variability was determined for the first time: 18.1%-56.6% CV (THC) and 10.8%-38.2% CV (THCCOOH). The mean whole-blood/plasma THC ratio was significantly lower than the THCCOOH ratio (P = 0.0001; 4 participants' mean THCCOOH ratios were >0.8).

CONCLUSIONS: 

Intra- and intersubject whole-blood/plasma THC and THCCOOH ratios will aid interpretation of whole-blood cannabinoid data.
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Fig. 1 

Ion chromatograms for THC, 11-OH-THC, and THCCOOH extracted from whole blood by SPE followed by 2D GC-MS with cryofocusing

(A), Target (T) and qualifier (Q) ions at the method’s LOQ (0.25 μg/L THC and THCCOOH; 0.5 μg/L 11-OH-THC). (B), A typical chromatogram from postmortem whole blood.
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Fig. 3 

Intrasubject whole-blood (WB)/plasma (PL) ratio variability in 13 frequent cannabis users positive for THC (A) and THCCOOH (B)

Cannabinoids were determined by SPE followed by 2D-GC-MS with cryofocusing in whole blood and plasma collected simultaneously from frequent cannabis users during 7 days of monitored abstinence.
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Fig. 2 

Stability of THC, 11-OH-THC, and THCCOOH in whole blood stored in polypropylene cryotubes at −20°C (A), room temperature (B), and 4°C (C)

Whole-blood pools (0.35, 1, 2, 5, 10, 20, 30, or 60 μg/L) were prepared in triplicate on day 0, extracted by SPE, and analyzed by 2D GC-MS with cryofocusing 1 (baseline), 3, 7, and 14 days later. Data points are means of all QC samples for Fig. 1A (n = 24) and concentrations 1, 10, 30, and 60 μg/L for Fig. 1, B and C (n = 12).
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