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Abstract: Metabolic profile of bile acids was used to evaluate hepatotoxicity of mice caused by ethanol
extraction of Dioscorea bulbifera L. (ethanol extraction, ET) and diosbulbin B (DB), separately. Ultra-
performance liquid chromatography coupled with quadrupole mass spectrometry (UPLC-MS) was applied to
determine the contents of all kinds of endogenous bile acids including free bile acids, taurine conjugates and
glycine conjugates. Obvious liver injuries could be observed in mice after administrated with ET and DB.
Based on the analysis using principle components analysis (PCA), toxic groups could be distinguished from their
control groups, which suggested that the variance of the contents of bile acids could evaluate hepatotoxicity
caused by ET and DB. Meanwhile, ET and DB toxic groups were classified in the same trends comparing to
control groups in the loading plot, and difference between the two toxic groups could also be observed. DB
proved to be one of the toxic components in Dioscorea bulbifera L. Bile acids of tauroursodeoxycholic acid
(TUDCA), taurochenodeoxycholic acid (TCDCA), taurocholic acid (TCA), taurodeoxycholic acid (TDCA),
cholic acid (CA) and others proved to be important corresponds to ET and DB induced liver injury according to
analysis of partial least square-discriminant analysis (PLS-DA) and the statistical analysis showed that there were
significant differences between the control groups and toxic groups (P < 0.01). Furthermore, good correlation
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could be revealed between the foregoing bile acids and ALT, AST. It indicated that taurine conjugated bile acids
as TUDCA, TCDCA, TCA and TDCA along with CA could be considered as sensitive biomarkers of ET and DB
induced liver injury. This work can provide the base for the further research on the evaluation and mechanism

of hepatotoxicity caused by Dioscorea bulbifera L.

Key words: bile acid; Dioscorea bulbifera L.; diosbulbin B; principle components analysis; partial least
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Bile acid Abbreviation
Cholic acid CA
Deoxycholic acid DCA
Chenodeoxycholic acid CDCA
Ursodeoxycholic acid UDCA
Hyodeoxycholic acid HDCA
Lithocholic acid LCA
Taurocholic acid TCA
Taurodeoxycholic acid TDCA
Taurochenodeoxycholic acid TCDCA
Tauroursodeoxycholic acid TUDCA
Taurohyodeoxycholic acid THDCA
Taurolithocholic acid TLCA
Glycocholic acid GCA
Glycodeoxycholic acid GDCA
Glycochenodeoxycholic acid GCDCA
Glycoursodeoxycholic acid GUDCA
Glycolithocholic acid GLCA

Figure 1 Chemical structures of bile acids (BAs)'
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Table 1  Hepatotoxicity induced by ethanol extraction of
Dioscorea bulbifera L. (ET) and diosbulbin B (DB) in mice
serum. n=8, x+s. P <0.01vsET vehicle control group;
#P<0.01 vs DB vehicle control group

Group ALT/U-L™ AST/U-L™!
ET vehicle control 269+2.8 94.6£9.4
ET (2 400 mg-kg ™) 56.4+13.9" 131.7+20.0"
DB vehicle control 32.1+1.5 98.9+3.8
DB (64 mg-kg ™) 54.5+53" 127.9 +5.9"
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Table 2 Contents of BAs (ng'mL ") measured by UPLC-MS in the ET-/DB-treated mice serum. n=8, x+s. P <0.05 ~P<0.01

vs ET control group; “P < 0.05, P < 0.01 vs DB control group

BA ET control ET-treated DB control DB-treated
TUDCA 0.68 +0.39 5.69+1.56™" 0.41 +0.35 3.59 + 1.65"
THDCA 0.81£0.29 7.86+6.82" 1.35+0.91 1.70 + 0.64
TCA 22.18 + 14.20 289.94 + 168.06™ 17.15 £ 0.06 111.25 + 42.39™
TCDCA 1.20 £0.67 30.40 + 13.04" 1.99 + 0.68 7.84 £5.72"
TDCA 2.57+1.83 10.25+5.20™ 2.96+2.10 15.25 + 8.84™
CA 18.99 + 8.47 100.79 + 62.30" 32.06 + 41.48 381.07 +287.31"
GCDCA 3.69 £ 1.47 2.68+2.08 3.73+0.29 4.48 +3.54
GDCA 1.53+£0.45 236+1.30 1.69 +1.29 1.33+0.69
TLCA 1.00 £ 0.55 0.80 £ 0.56 0.68 +0.37 0.97 +0.64
GLCA 3.24£2.57 2.53£3.70 1.66 £ 1.52 231+1.65
DCA 13.19 £6.11 24.62 +13.28" 17.28 +17.77 22438 +273.41
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Figure 2 Results of PCA analysis between control mice groups and toxic mice groups. a: Control and ET-treated; b: Control and

DB-treated. t[1] and t[2] are the first two eigenvectors of original data
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Figure 3 Results of PCA analysis between control mice groups
and toxic mice groups. t[1] and t[2] are the first two eigenvectors
of original data
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Table 3 Results of correlation analysis containing correlation coefficient. P < 0.05, P < 0.01, P < 0.001 vs ET/DB control.

r: Pearson correlation coefficient; ET: ET-treated; DB: DB-treated

A ET (ALT) ET(AST) DB (ALT) DB(AST)
r p r p r P r p
TUDCA 0.853 0.000""" 0.720 0.002" 0.638 0.008" 0.715 0.002™
TCDCA 0.781 0.000""" 0.723 0.002" 0.459 0.073 0.572 0.0217
TDCA 0.642 0.007"" 0.814 0.000""" 0.400 0.125 0.367 0.162
THDCA 0.464 0.070 0.403 0.121 - - - -
TCA 0.862 0.000™" 0.763 0.001"" 0.732 0.001"" 0.793 0.000""

CA 0.316 0.233 0.353 0.180 0.662 0.005" 0.648 0.007""
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