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Study on O-glucuronidation pathways of alkannin
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Abstract: Objective To investigate and characterize the O-glucuronidation pathways of the S-stereoisomer of shikonin (alkannin).
Methods Liquid chromatography and mass spectrometry were employed for the detection of akannin and its glucuronide. The
incubation of alkannin in human liver microsomes (HLM), human kidney microsomes (HKM) and recombinant human
UDP-glucuronyltransferases (UGT) were employed for the study of metabolism profile, the involved UGT isoforms and kinetic
analysis. Recombinant human UGT screening, correlation study and chemical inhibition experiments were used for elucidation the
selectivity of UGT isoform towards alkannin. Results In the incubation of alkannin in HLM with the presence of UDPGA, a single
UGT metabolite was detected. The screening of the recombinant human UGTs found that UGT1A9 high selectively catalyzed the
glucuronidation of alkannin. Kinetic analysis revealed the kinetic of alkannin in HLM, HKM and recombinant UGT1A9 all followed
substrate inhibition model and the K,, values were 3.75—4.50 umol/L. The glucuronidation of alkannin and propofol, a probe
substrate of UGT1A9, in 12 individual HLM showed really good correlation, the correlation coefficient R? was 0.88. Chemical
inhibition experiments indicated that HLM magnolol and niflumic acid showed obvious inhibition to alkannin glucuronidation;
Testerone, celastrol, and nilotinib did not inhibit alkannin glucuronidation. Conclusion This study finds that UGT metabolism is an
important metabolism pathway of alkannin in human, and alkannin is a highly selective probe substrate of human UGT1A9.
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Fig.1 UGT metabolism profile of alkannin in HLM
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Fig. 2 Mass spectrometry detection of alkannin and its
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Fig. 4 Enzyme kinetic analyses of alkannin in HLM, HKM, and UGT1A9
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Table 1 Kinetic parameters of alkannin O-glucuronidation in different enzyme sources
Pitg 5 Ky/(umol-L™") Vmax/(0mol-min "-mg ") (Vpax/K)/(mL-min "-mg ") Kg/(umol-L™")
HLM 4.47 1.92 0.43 198.1
HKM 3.75 4.24 1.13 185.1
UGT1A9 3.99 1.98 0.50 521.4
W32 3% 245k Substrate inhibition Model #1745
The kinetic analyses were all simulated by substrate inhibition model
. 2.6 KigfEFMER
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: 4 ° o — >, P A
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2% s A 29 (9.31£2.34) min, Mifi-RT* 1) CYP AR 61, H
= C . . S T
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7 by N s S OHL Y
P e FELRIT CYP RN, TEA R, i CYP

BT 7 Q= 24 B %/ (pmol-min " -mg ")

5 SABSMFTEAEEBRRIERAE 12 5IMEA
Gl LEPS

Fig. 5 Correlation study of propofol O-glucuronidation
rate and alkannin O-glucuronidation rate in 12 individual

human liver microsomes
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Fig. 6 Effect of chemical inhibitors to glucuronidation
of alkannin in HLM
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