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Bile acids are considered not only as endogenous markers for liver cell functions, but also as 
signalling molecules regulating triglycerides, cholesterol and glucose metabolism as well as 
inflammatory processes and apoptosis. They also serve as mediator reflecting the status of gut 
microbiota. Therefore, accurate and quantitative determination of individual bile acids and 
their conjugates is very important e.g. in accessing liver damages as well as the microbiota 
regulation. We have developed and validated worldwide the first kit including analytical 
reagents to standardize/harmonize the analysis of individual bile acids from only 10 µL of 
either human plasma or human serum (16 bile acids) or mouse plasma samples (19 bile acids). 
Analysis of bile acids in fecal samples can be performed as well. The bile acid panel consists 
of cholic acid, deoxycholic acid, chenodeoxycholic acid, ursodeoxycholic acid, 
hyodeoxycholic acid, muricholic acids and their glycine as well as taurine conjugates. The kit 
is based on the UHPLC-MS/MS. A ring trial test with 14 participants has been successfully 
performed. 

A maximum of 85 samples with 10 µL each are processed on a specially designed 96-well 
filter plate within 2 hours. The analysis runtime is 5 min per sample. Compounds are detected 
using electrospray MS/MS in negative mode. 7-points calibration curves and 11 isotope 
labelled internal standards are used for quantitation. Pooled human plasma and serum and 
mouse plasma samples at different bile acid concentration levels have been sent to 14 
participating ring trial laboratories for analysis. The assay has been rigorously validated 
considering the EMA guideline. Lower limit of quantitation (LLOQ) of 0.01-0.02 µmol/L 
were achieved for all target compounds. The individual calibration ranges cover not only 
normal range for healthy subjects but also abnormal range for known diseases/disorders. The 
international ring trial test has shown excellent inter-laboratory comparability, accuracy 
(within 80% - 120%) and precision (CV < 30%) for all target bile acids. 

This developed very simple and robust bile acids analysis is proved to be a very new and 
powerful tool in metabolic phenotyping and related biomarker research of metabolic, hepatic, 
pancreatic and cardiovascular disorders, inflammatory diseases (e.g. sepsis) gastrointestinal 
cancer, microbiome. The analysis of human and mouse plasma samples reveals that the bile 
acid profile of mice is quite different from that of human; relevant aspects for translational 
medicine. While taurine conjugates of bile acids are prevalent and glycine conjugates are 
almost absent in mouse plasma, the situation is reversed in human samples. Excellent 
accuracy and precision in the ring trial test has shown a huge potential for the standardization 
and harmonization in individual bile acid measurements using this newly developed kit. 

 
 


