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Abstract: Objective To establish a method for the concentration determination of chebulinic acid (CA) in liver microsomes, and to
compare its phase I and phase II metabolic stability and species differences in human, dogs, monkeys, mice and rats liver
microsomes, to predict the metabolic phenotypes of CA in human liver microsomes. Methods The remaining concentrations of CA
incubated in various species of liver microsomes were determined to evaluate their metabolic stability and in vitro pharmacokinetic
parameters. Selective chemical inhibition was used to predict the metabolic phenotypes of CA in human liver microsomes. CA was
incubated with specific inhibitors of CYP1A2, CYP2A6, CYP2C9, CYP2C19, CYP2D6, CYP2El and CYP3A4 isoforms
(a-naphthoflavone, coumarin, sulfaphenazolum, ticlopidine, quinidine, sodium diethyldithiocarbamatre, ketoconazole) to determine
the phenotypes of metabolic enzymes. Results CA can be metabolized in phase I and phase II incubation systems. In phase I

metabolism, the metabolic properties of dogs and human liver microsomes were the most resembles, and the half-lives are 115.50 min
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and 121.58 min, respectively. Metabolic stability in phase II metabolism is moderate, and dogs, monkeys and human liver

microsomes have the similar metabolic characteristic. CA is metabolized by a variety of enzymes in human liver microsomes, among
which CYP2C9, CYP2El and CYP3A4 are the primary isoenzymes. Conclusion A UPLC-MS/MS method was established to

determine the concentration of CA, and it is simple, rapid and specific. It can be used for the concentration determination of CA in

liver microsomes incubation system. The metabolic characteristics of the compound are different among human, dogs, monkeys,

mice and rats liver microsomes. It is metabolized by a variety of enzymes in human liver microsomes.
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Table 1 Results of accuracy and precision tests

B RKFE/ (ngemL ) S0 R (ngmL ) HHJERSDIY A %
L flk17]
50 52.56+3.62 5.82 12.21 105.11
100 105.08+5.89 3.16 13.84 105.08
500 498.44+27.41 3.10 13.60 99.69
3200 3415.00+185.83 5.11 7.47 106.72
x2 REOWESERYFINELER (n=6)
Table 2 Results of extraction recovery and matrix effect tests (n=6)
R R IR/ (ng-mL ™) FEHLAIS 2 /% RSD/% FE TN /% RSD/%
1R 100 102.36+5.87 5.74 91.83+4.64 5.05
3200 103.88+5.31 5.11 81.60+1.74 2.13
AR 1000 100.35+7.89 7.86 100.84+8.75 8.68
#3 REMKEER(n=6)
Table 3 Results of stability tests (n=6)
AR BT iR FEIRE 12 h 4°CiE 12 h
[E/(ng'mL D SZIFEIRE/(ng'mL D WHERIE/%  RSD/%  SZIFTEIKRIE/ (ngmL D HERIE/%  RSD/%
100 92.40+4.46 92.40 4.83 87.97+£2.30 87.97 2.62
3200 3426.67+£107.64 107.08 3.14 3243.33+75.01 101.35 2.31
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Fig. 2 Metabolic curve of chebulinic acid in human, dogs, monkeys, mice and rats liver microsomes

x4 WFBREAKBENBRMKRSNHEFRAE R RIS NESE
Table 4 Phase I metabolic half-life in vitro and intrinsic clearance of chebulinic acid in human, dogs, monkeys, mice and

rats liver microsomes

m A )= 75 FE R t,,/min CL;,/(mL-min "mg ")
A y=-0.0057x—0.017 7 0.9522 121.58 0.005 7
PN y=-0.006 x—0.074 5 0.918 0 115.50 0.006 0
M y=-0.007 8 x—0.1859 0.904 9 88.85 0.007 8

/NER y=—1.496 8x+1.567 1 0.993 4 0.46 1.496 8

K y=-0.021 4x—0.217 6 0.942 5 32.38 0.021 4

x5 WFBREANKIENRFIKERSFEFRBLAE PIERSES W ZESH
Table 5 Phase II metabolic half-life in vitro and intrinsic clearance of chebulinic acid in human, dogs, monkeys, mice and

rats liver microsomes

T [ )= 75 FE R’ t,»/min CL,,/(mL'min ""mg™"
A y=-0.013 1 x—0.161 6 0.936 9 52.90 0.013 1
R y=-0.009 6 x—0.144 5 0.899 8 72.19 0.009 6
b3 y=-0.010 5 x—0.206 4 0.8879 66.00 0.010 5

/NG y=—0.010 8 x—1.101 5 0.368 5 64.17 0.010 8

KER y=-0.014 1 x—0.5812 0.736 9 49.15 0.014 1

2.6 VIFERAE ARFRUALR o B A5 R B AR th 2 B CYP BEIL [H A 3 19, Herf CYP2C9,

) 8 =1 — CR PR TR ot o7 B 9K P — 15
ZELAF ot SRR A D/ IS A 0 A it ot 8 9K JBE — B 4
X HEAE it R VAR JRE DY % 410 1 1 o B AR 3]
TRRACH By ma 45 R WK 6. M4 R Ao, 1 7R

CYP2E1 il CYP3A4 j& 3= B [F] T 1 , 135 0 1] R
43N 82.21%53.2% A1 52.57%
3 it

TE 8 25 FF B B B e AR H 1Y) 2 i B R
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6 CYPHIHIFI XA FEFE N FHRURLE B A5 B9 32
Table 6 Effects of CYP inhibitors on metabolism of

chebulinic acid in human liver microsomes

CYP W7 1) 751) 2%
CYP1A2 o-ZE HE il 36.76
CYP2A6 HER 22.13
CYP2C9 il e AL et 82.21
CYP2C19 WE UL e 18.31
CYP2D6 ZRT 15.42
CYP2EI L OHE AR R 53.23
CYP3A4 Pl f5f e 52.57
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115.50 min, T 78 K B R /I B AR A B s TDAH AR 1

5 AR AR E PER g, For R S5 Aok
FREHEFHAHIT . AR ARG ARSI MES 1, LA
Fe CL, S EEI AT, 3o i) T IR LE T OREARA RS A A —
SE A 25 ARG N BRI S0 T AR
IREGEN PN 78 0028 X — 72 S AP AE

DA BR 9 A9 254 , Bn RN i B — Bl B el
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