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Abstract: Ixerin Z and 11,13q-dihydroixerin Z are the important ingredients of sesquit-
erpene lactones in Kudiezi. In this study, the metabolites of Ixerin Z and 11, 13a-
dihydroixerin Z in rat liver microsomes were screened and identified using high perform-
ance liquid chromatography coupled with linear ion trap-Orbitrap mass spectrometry
(UHPLC-LTQ/Orbitrap MS) at negative ion mode. The separation was conducted on
Waters Acquity UPLC BEH C18 column (2. 1 mmX50 mmX1.7 ym) with the gradient
elution of 0. 1% formic acid aqueous solution (A) and acetonitrile (B). As a result,
Ixerin Z, 11,13¢-dihydroixerin Z and 16 metabolites were selected out, among which 15
metabolites were characterized based on the retention time, accurate mass measurements
and fragmentation patterns. The results showed that there were two possible metabolic
pathways of Ixerin Z in rat liver microsomes: 1) Metabolites 2, 5 and 12 were generated
from Ixerin Z after hydroxylation; 11,13a-dihydroixerin Z was generated from Ixerin Z
after hydrogenated on its double bond, then metabolites 8, 14 and 15 were generated
from 11, 13a-dihydroixerin Z after hydroxylation. 2) The metabolites were generated
from the prototype via addition reaction, such as cysteine combination (1 and 4), gluta-
thione combination (7 and 9). There were also two possible metabolic pathways of 11,
13q-dihydroixerin Z in rat liver microsomes: 1) Ixerin Z was generated from 11, 13a-
dihydroixerin Z after hydrogenated on its double bond, then the metabolites 12 was
generated from Ixerin Z after hydroxylation. Metabolites 3, 8, 10, 13, 14 and 15 were
generated from 11, 13a-dihydroixerin Z after hydroxylation, followed by hydrogenation
to produce 6 and 11. 2) Metabolite 7 was generated in conjugation reaction. The results
demonstrate that they mainly undergo oxidation, reduction, hydrolysis via phase I in rat
liver microsomes, which will help to clarify the metabolic pattern of Ixerin Z and 11,
13a-dihydroixerin Z, and can also provide support for further new drug and toxicology
research.

Key words: Ixerin Z; 11,13a-dihydroixerin Z; rat liver microsomes; high performance
liquid chromatography coupled with linear ion trap-Orbitrap mass spectrometry
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Table 1 Characteristic fragment ions of Ixerin Z metabolites in rat liver microsomes by UHPLC-LTQ/Orbitrap MS

g REBNRRETIL JRRSH Bk UESN AR 2 g R/
No isf [] Theoretical ~ Experimental — Error/ Formula Ixerin Z/(mg/L) MS/MS Identification/
" tgr/min  value(m/2) value(m/z) 106 [M—H]~ 100 50 10 1 Reactions
1 5. 02 542.169 542. 1689 —0.1 CorH3OnNS  + 4+ 4+ —  MSE[542]:. ERARLS
421(100) ,
377(44)
259(30),
215(24)
2 6.18 437.1442 437.1442 0 Cz1 Hz5 019 +  + 4+ + MS2[437]: Ik
231(100) ,
275(34)
4 6. 42 542.169 542. 1685 —1.1 CyH3;OnNS  + —  —  —  MS?[542]. R IR LSS
421.1494(100)
259(76),
241(52),
215(43),
197(30)
5 6. 94 437. 1442 437. 144 —0.4 C21 Ha5 O + 4+ + = MSP[437]. e He Al S i
231(100) ,
275(73)
7 7.73 728. 2331 728. 2321 —1.5  CaHpOiNsS  +  +  +  +  MS2[728]: AMcHkIt%E

306. 0748(100)
MS2[4397: FE AL N
277(100), &R
233(30),
215(8)
MS?2[7287]:  ARBEHBKILEE
306. 0748(100)
12 9.47 437. 1442 437. 1442 0 C21 HasO0p0 + + = —  MS[4377. P AL R
231(100),
275(63)
14 9. 85 439. 1599 439. 1601 0.6 Cz1 Hy7 Oy + 4+ 4+ 4+ MS2[439]: F2 3L AL RV
421(100) WA
259(66),
277(41),
233(31),
215(22)

15 10. 81 439. 1599 439. 1601 0.6 Cy1 Hy7 Oy + 4+ + 4+ MS?[439]. Ak S N
421(100) , iR
259(74),
277(50) ,
215(23)

8 8. 15 439. 1599 439. 16 0.3 Cz1 Hz7 010 + + +

9 8. 37 728.2331 728.2329 —0.9 Cs1HizOsNs S + + +

16 13.72 421. 1493 421. 1491 —0.4 Ca1 Has Oy + - - —
17 14.85 421. 1493 421.15 1.6 Ca1 Has Oy + + 4+ +  MsS[421].
259(100) ,
215(91),
241(79)
197(35)
18 16.83 423.165 423.1658 1.9 Ca1 Hyr Og +  + + + MSH423]. 11,13«— &G
261(100), RN Z
217(47),
187(12)
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Table 2 Characteristic fragment ions of 11,13a-dihydroixerin Z metabolites
in rat liver microsomes by UHPLC-LTQ/Orbitrap MS
11,130 A 7 33
o %% @mmﬁm %%ﬁﬁﬁ: Aﬁ% @%ﬁ ﬁﬁz. 4 — &iﬂ@ﬁ
o, Wf1E  Theoretical ~Experimental — Error/ Formula  11:13e-Dihydroixerin MS/MS Identification/
(R/min  value(m/z)  value(m/z) 106 [M—H]~ Z/(mg/L) Reactions
100 50 10 1
3 6. 24 439. 1599 439. 1598 —0.3 Cs1 Ha7 O1 +  + + = MS2[439]: Y A BN
215(100) .
277043,
233(30)
6 7.52 441.1755 441. 1754 —0.2 Ca1 Hag O1 + 4+ = MSM[441].  BRILIERBIF
279.1238(100),  JNE LI
423.1659(30)
261(24),
261(28),
199(10)
7 7.73 728. 2331 728. 2321 —1.5 CyHeOsNsS +  + 4+ —  MS[728]:  AMH kIt
306. 0748(100)
8 8. 15 439.1599 439.16 0.3 Co1 Ha7 Opo + 4+ = = MS?[439]: ¥ AR SN
277(100) ,
233(30),
215(8)
10 8.49 439.1599 439.16 0.3 Cz1 Hzr Ono + + + =  MS$[439]: FR AL SN
215(100) ,
233(57),
277(55)
11 8.76 441.1755 441.1758 0.5 Co1 Hag O + = = = MS[441].  BIEALBIF
279(100) , i B
235021,

261(19)
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P8 HNS R AT L
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zR/min

S 544 L R
Experimental Error/

value(m/z) value(m/z) 106

a3 NI Z

Formula

(M—H]~

11,130 5 P 33K
Y78 [ RNL
Identification/

I 5

11,13a-Dihydroixerin
MS/MS

7Z/(mg/1)
100 50 10

Reactions

—_

12 9.47 437.1442 437. 1442 0

13 9.58 439. 1599 439. 1601 0.6

14 9. 85 439. 1599 439.1601 0.6

15 10. 81 439. 1599 439.1601 0.6

17 14. 85 421.1493 421. 15 1.6

18 16. 83 423.165 423.1658 1.9

C21 Hzs5 Oy

Cz1 Hz7 010 + =

Cz1 Ha7 010 + o+ = =

Ca1 Ha7 01 + + + — MS’[439].

Ca1 Hz5 O + + + +

Co1 Hz7 Oy + + o+ o+

+ 4+ 4+ 4+ MS[437]. B LA R
231(100),
275(63)
MS2[439]: B AL S
277(100),
233(63),
215(50)
MS2[4397: B IHAL S
421(100),
259(66),
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233(31),
215(22)

e AL R
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277(50) .
215(23)
Ms?[4217;
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215(91)
241(79),
197(35)
Ms?[4237.
261(100) .
217(47),
187(12)
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Fig.4 Metabolic pathways of Ixerin Z (a) and 11,13a-dihydroixerin Z (b) in liver microsomal samples
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