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Abstract: A simple and sensitive method was developed for quantitation of obeticholic acid in rat plasma
with liquid chromatography-tandem mass spectrometry (LC-MS/MS).  After liquid-liquid extraction by methyl
tert-butyl ether, the chromatographic separation was carried out on an ACE Excel 2 Super C18 column (50 mm x
2.1 mm ID, 1.7 pm) with a gradient mobile phase consisting of acetonitrile and 2 mmol -L ™" ammonium formate
at aflow rate of 0.2 mL-min". The quantitation analysis was performed using multiple reaction monitoring
(MRM) at the specific ion transitions of m/z 418.9 [M—H] —401.2 for obeticholic acid and n/z 469.0 [M—H] —
425.2 for glycyrrhetinic acid (internal standard) in the negative ion mode with electrospray ionization (ESI)
source. This validated LC-MS/MS method yielded a good linearity over the range of 5-5000 ng-mL ™" with the
lower limit of quantitation (LLOQ) of 5 ng-mL™". The intraand inter-assay precisions (RSD) were all less than
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9.82% and the accuracy (RE) was within +£6.90%. The extraction recovery of obeticholic acid was from 85.4%
to 88.5%, and the matrix effect of obeticholic acid ranged from 78.9% to 82.5%. Stability test suggest that
obeticholic acid in rat plasma was stable for 24 h on workbench, up to 1 month at =70 °C, and after three cycles

of freeze-thaw. Extracted samples were stable for more than 24 h in an auto-sampler a 6 ‘C. The precision

was less than 7.25%, and the accuracy was within +11.2%, after being diluted 10 times by blank rat plasma.
The method has been successfully applied to a pharmacokinetic study of obeticholic acid in rats following oral

administration at the dose of 2.5 mg-kg .
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Figurel The chemical structures and product ion mass spectrum
of the [M—H] ions of obeticholic acid (A), glycyrrhetinic acid
(B, internal standard)
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Figure 2 Representative MRM chromatograms of obeticholic
acid (m/z 418.9—401.2) and glycyrrhetinic acid (m/z 469.0—
425.2) inrat plasma.  A: Blank rat plasma sample; B: Blank rat
plasma spiked with obeticholic acid (LLOQ, 5 ng-mL™) and 1S
(50 ng'mL™); C: A rat plasma sample collected at 0.5 h after the
oral administration of obeticholic acid (2.5 mg-kg™)
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Table 1 Precision and accuracy for the analysis of obeticholic
acidinrat plasma. n=18, X<s

Concentration/ng-mL*

Precision (RSD, %) Accuracy
Spiked M easured Inter-day  Intraday  (RE, %)
5 5.04 £ 0.444 18.1 6.63 0.896
125 11.6 + 0.765 6.54 6.58 —6.90
250 260 + 10.7 7.75 3.32 4.04
3750 3958+ 185 9.82 3.45 5.54
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Table 2 Stability of obeticholic acid in rat plasma. n=3,
X+£s

Concentration/ng'mL™ Precision  Accuracy
Spiked Measured  (RSD, %) (RE, %)
11.1 +0.713 6.44 =115

Storage condition

At ambient temperature 125

for24h 3750 3904+ 100 257 412
Three freeze-thaw 125 122+0.944 7.75 —2.56
cycles 3750 3868+915 2.37 3.15
At =70 °C for amonth 125 12.7+0.301 237 1.45

3750 3748+115 3.06 -0.0530
At6 C inthe 125 11.3+0306 270 -9.32
autosampler for24h 3750 3832+ 155 4.03 2.19
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Figure 3 Mean plasma concentration-time profile of obeticholic
acid after oral administration of obeticholic acid (2.5 mg-kg™) in
ras. n=6, X*s

Table 3 The pharmacokinetic parameters of obeticholic acid
after oral administration of obeticholic acid (2.5 mg-kg?) in rats.
n=6, X+s

Parameter Plasma obeticholic acid

Crnax /ng-mL 2 2180 + 904

tmax /D 0.167 + 0

AUCq 721 /h-ng-mL™* 1960 + 645
AUCqy-, /h-ng-mL™* 2160 + 721
MRTo72n/h 11.3 + 7.09
MRTo-, /h 17.7 + 10.4

Vg/L kg 30.3 + 13.1

CL /ng'mL™* 1.27 + 0.435

tya/h 17.2 + 7.03

g
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