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BACKGROUND 
Chenodeoxycholate 24-glucuronide (CDCA-24G) is a conjugated bile acid metabolite that is 
produced from CDCA. Recent experimental evidence indicate that CDCA-24G is an endogenous 
substrate of the hepatic organic anion transporting polypeptides (OATP1B1-3), since its levels in 
plasma are acutely elevated when inhibitors, such as rifampicin, are administered to patients. In 
this study, we set out to develop and validate an analytical method for CDCA-24G that could be 
implemented in a project to evaluate pharmacokinetic drug-drug interactions involving OATP1B1 
and OATP1B3 (in humans), and OATP1B2 (in mice). A notable challenge in developing and 
validating a sensitive method for determining CDCA-24G in plasma is the expectation that the 
CDCA-24G concentration range is large due to effects of diet, gender, transporter genotypes, and 
concurrent usage of medication with OATP1B-inhibitory properties. Therefore, we developed 
this simple, sensitive method for quantifying CDCA-24G in mouse plasma over a broad 
concentration range to meet the demand of preclinical studies in which serial repeat samples are 
collected from each animal.  
METHODS 
A sensitive and specific UPLC-MS/MS method was developed and validated for direct quantitative 
measurement of CDCA-24G in mouse plasma. The sample preparation only required a 10 μL 
sample volume and involved protein precipitation with methanol following homogenization and 
addition of a deuterated internal standard. Reversed-phase chromatography under gradient 
conditions (Mobile Phase A: 2 mmol ammonium acetate in distilled-water; Mobile phase B: 
methanol) was applied with separation on an Accucore aQ column (50 mm × 2.1 mm, dp =2.6 
μm, Thermo Fisher Scientific). Detections were obtained by SRM, following the transitions of 
567.4 → 391.1 (m/z) for CDCA-24G and 572.5 → 396.1 (m/z) for [2H5]-CDCA-24G. The method 
was applied to evaluate the basal levels of CDCA-24G in plasma of mice from an FVB background 
strain that was either wild-type, OATP1A/1B-deficient, or had transgenic overexpression of 
OATP1B1 or OATP1B3, and mice from an DBA/1LacJ background strain that was wild-type or 
OATP1B2-deficient. 
RESULTS 
Chromatographic separation was achieved in 4.6 min. The calibration curve was linear over the 
entire concentration range, and the lower limit of quantitation was 0.5 ng/mL. The accuracy 
(%bias) was within ±8.31% for CDCA-24G and the inter-day and intra-day precision (%) was 
≤10.3%. Since CDCA-24G is present endogenously in blank (untreated) mouse plasma, water was 
used as the calibrator preparation matrix to improve the quantification level and limit the degree 
of analytical interference. The matrix effect was negligible in mouse plasma and the recovery rate 



ranged from 89.8% to 104%. The observed data of the base levels of CDCA-24G showed that the 
mean plasma concentration in each tested genotype group was 1.8 to 4.0-fold higher in female 
mice compared with male mice (P < 0.05). The plasma baseline concentration in OATP1A/1B(-/-) 
mice was >80 times higher than in wild-type (>30-fold with a deletion of only OATP1B2), and 4.6 
and 7 times higher, respectively, than in mice with transgenic expression of OATP1B1 or 
OATP1B3.  
CONCLUSION  
We developed and validated a sensitive UHPLC-MS/MS method to quantitatively determine 
concentrations of the endogenous compound, CDCA-24G, in mouse plasma. Compared to 
previously reported methods, our newly developed procedure offers increased sensitivity, an 
improved linear range that is sufficient to record levels across multiple mouse strains and 
genotypes, and it allows the use of microvolumes of biological material such that the procedure 
can be applied to preclinical pharmacokinetic studies that involve serial repeat sampling of small 
volumes. The method is currently being used to evaluate OATP1B-genotype dependent 
pharmacokinetic drug-drug interactions in mice.  
 
 
 
 


