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Metabolites and Metabolic Pathway Analysis of Germacrone in Rats by UHPLC-Q-Orbitrap HRMS

YING Yidan'?, YU Mingyang?, XIAO Junhui'®, SHEN Qian'®(/.The Second Affiliated Hospital of South China,
a.Department of Pharmaceutical, b.Department of Clinical Pharmaceutical, Hengyang 421001, China; 2.Department of
Pharmaceutical, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China)

ABSTRACT: OBJECTIVE To study the metabolites of germacrone in rats and explore its possible metabolic pathway.
METHODS The biological samples of rats(plasma, urine and feces) were analyzed after intragastric administration
germacrone(10 mg-kg™') by UHPLC-Q-Orbitrap HRMS. The chromatographic Waters ACQUITY UPLC® BEH Cig(2.1 mmx
50 mm, 1.7 um) column was used and the mobile phase was acetonitrile-0.1% formic acid aqueous solution with gradient elution.
The Q-Exactive high-resolution mass spectrometer equipped HESI ion source was adopted. Auxiliary temperature and ion
transport tube temperature were set at 300 ‘C and 320 ‘C. Spray voltage was +3.50 kV or —2.80 kV and scanning mode was Full
MS/dd-MS?. The quasi-molecular ion peaks and fragment ion information provided by high resolution mass spectrometry in
administration group and blank group were analyzed and compared. Xcalibur 3.0, Mass Frontier 2.0 and Compound Discovery
2.1 software were used for data processing to screen and identify potential metabolites. RESULTS Twenty three
protocompound and metabolites were screened and identified in the biological samples of rats, and the main metabolic reactions
of germacrone in rats were dehydration reaction, desaturation reaction, oxidation reaction, glucosamine binding reaction,
glucosaldehyde acidification reaction and related complex reaction, etc. CONCLUSION In this study, the metabolic process of
germacrone in rats is elucidated in detail, and its metabolic pathway is analyzed, which can provide theoretical basis for the
further study of pharmacodynamics, pharmacokinetics and toxicology of germacrone.
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Tab.1 Mass spectrometric information of germacrone metabolites in rat plasma, urine and feces

&y Art # w/min oz B me SCIE iR W BT m/z M PR ZEAE

My  CisHpO  [M+H]" 23.65 219.174 34 219.174 62 -0.876 201.16, 191.18, 177.16, 163.11, 159.11, 137.09, 121.10, + + +
95.08, 81.07, 69.07

Mi  CyHpOs [M+H]" 12.32 409.18569 409.19562 -2.308 233.15, 215.14, 197.13, 187.14, 157.10, 145.10, 85.02, + + -
83.04, 69.06, 67.05

M, CisHyp  [M+H]" 22.17 203.17942 203.178 99 -2.152 203.18, 175.14, 161.13, 147.11, 133.10, 123.11, 119.08, + - -
107.08, 105.07, 95.08

M;  Ci7Hy O; [MH+H]" 20.82 263.200 55 263.199 89 -2.533 263.20, 245.19, 203.18, 193.12, 175.11, 161.13, 147.11, + — -
133.10, 121.10, 119.08, 107.08

My Cy7Hy O; [M+H]" 18.50 277.179 82 277.179 02 -2.890 277.17, 235.16, 179.10, 107.38, 79.05 - -

Ms  CisHyOs [M+H]" 1536 249.148 52 249.148 01 -2.051 231.10, 167.10, 149.09, 109.06, 107.08 + -

Mg CyH30s [M+H]" 13.90 363.216 60 363.21579 -2.232 363.22, 345.10, 327.13, 303.19, 287.16, 261.15, 247.13, + F
109.10, 107.08, 93.07, 81.07, 79.05

M;  CyH30s [M+H]" 14.89 363.216 60 363.21564 -2.645 36321, 34520, 327.23, 287.16, 261.15, 247.13, 107.08, + + +
93.07, 81.17, 79.08

Mg CyH306 [M+H]" 14.97 379.21151 379.21030 -3.204 361.19, 343.19, 325.18, 301.17, 283.17, 255.17, 157.10, + + +
119.08

My CyHpOs [M+H]" 14.42 361.20095 361.199 71 -3.434 361.19, 343.18, 325.23, 301.17, 283.16, 147.11, 133.10, + - +
119.08

My  CisHyO, [M+H]" 10.67 235.169 25 235.168 64 —2.621 217.15, 199.17, 189.12, 175.14, 133.10, 119.08 -+

Mi CisHpOr [MHH]" 19.76  235.169 25 235.168 67 -2.494 217.15, 189.16, 147.11, 133.10, 119.08 -

Miz  CyHz09 [M+H]" 11.10 427.196 25 427.19489 -3.204 251.16, 249.14, 233.15, 215.14, 205.15, 203.14, 193.12, - + -
85.02, 81.07, 67.05

Mz CyHzO9 [M+H]" 12.32 427.196 25 427.19562 -1.496 251.16, 233.15, 215.14, 205.15, 191.10, 81.07 -+ -

Mis  CisHigO  [M+H]" 1234 215.143 04 215.14299 -0.241 197.13, 187.14, 173.09, 157.10, 145.10, 119.08, 107.08 - + -

Mis  CisHpOs [M+H]" 1235 253.179 82 253.17947 —1.387 235.17, 193.15, 109.10, 101.05, 95.08, 81.07 -+ -

Mg  Ci7HyNOs [M+H]"  9.92  310.201 28 310.200 68 —1.950 292.18, 274.18, 234.14, 154.08, 136.07 -+ -

My, Ci7HysNO4[M+H]" 10.08 308.18563 308.18536 —0.892 290.17, 272.16, 194.11, 126.02, 109.10, 107.08, 85.06, — + -
81.07

Mis  CyH3Os [M+H]"  5.34 365.23225 365.23148 -2.110 34722, 329.21, 311.19, 107.08, 83.04, 81.07, 71.04, - + -
67.05

My CyH3Os [M+H]" 878 36523225 36523145 -2.192 34722, 317.21, 119.08, 107.08, 101.02, 85.0, 81.07, - + +
73.02, 71.01, 67.05

My  CisHyO [M+H]" 17.09 217.15869 217.158 17 -2.403 199.14, 189.16, 175.11, 161.09, 147.11, 133.10, 119.08 - + +

My CisHyO  [MHH]" 16.38  217.158 69 217.15822 -2.173 199.14, 189.16, 175.14, 161.09, 147.08, 133.10, 119.08 —

My CiHasO  [MHH]" 19.92 233.18999 233.189 44 -2.367 215.18, 187.14, 175.14, 173.13, 159.11, 145.10, 119.08 - - +

W+ ARRMER PR E]; = AR AR I ]

Note: “+” meant detected in samples; “—” meant not detected in samples.
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Fig. 4 Main metabolic pathways of germacrone in rats
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