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In vivo metabolic pathway of naringenin in rats

FAN Hui-rong', LI Quan-sheng®, ZHANG Ai-jie’, LIU Yan-ping’, WEI Guang-li*, SI Duan-yun’

1. Tianjin Key Laboratory of Radiation Medicine and Molecular Nuclear Medicine, Institute of Radiation Medicine, Chinese
Academy of Medical Sciences & Peking Union Medical College, Tianjin 300192, China

2. State Key Laboratory of Drug Delivery Technology and Pharmacokinetics, Tianjin Institute of Pharmaceutical Research, Tianjin
300193, China

Abstract: Objective To study the in vivo metabolic pathway of naringenin in rats, which would provide reference for its further
research and development. Methods A liquid chromatography with hybrid quadruple-linear ion trap mass spectrometer
(LC-QTRAP-MS) was applied to identify the metabolites of naringenin in bile, urine, feces and plasma after ig administration to rats.
The fragmentation patterns of naringenin were also used to analyze possible metabolic pathways in the study. Results There were
altogether 14 metabolites detected. The possible metabolic pathways of naringenin were oxidation, methylation, glucuronidation and
sulfation in rats. Conclusion /n vivo metabolism studies show that naringenin undergoes extensive metabolism, including phase I and
phase II biotransformation, and the phase II glucuronide and sulfate conjugates are primary metabolites. The relative quantitative
amounts of metabolites excreted from urine are almost equivalent to that of the parent naringenin, while a large majority of metabolites
are conjugated ones in bile, which are subsequently transformed to the parent in intestinal tract and appeared in feces.
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EIIRTFAR. RS2 D k4h2)E 0~
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232 IfFE. JRAPETEFE S EAHAH (SPE) AbBE
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Fig. 1 Multiple reaction monitoring chromatogram, MS/MS spectra of standard naringenin and its proposed fragmentation

pathways
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Fig.2 Multiple reaction monitoring chromatograms for naringenin and its metabolites in bile, urine, feces and plasma after ig

administration to rats
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SR 2, MO FEANIA AT R34 L SRRk LA K MO
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TR EPT — il KA, fidah M5-1~5-6.

M6: 1 m/z 301 ) MRM (a3 &b, KRR
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25.2 min, 4k M7, H BPT 200 1 35 B A
BI7H miz 285, 243, 199, 164. 151, 107, %4
F BT m/z301 A, LR 5 M2 (m/z285)
FFL, BT M2 FTREE M 35 4'-OH H AL IR 5
e, BN miz 301 L m/z 285 2 16, K EAEN
M6 Sz 2 bR R A A S Wb, i R AR T AR AL
BRI =4, AR H BT B I R G
R SO ) AR A
3.3 MEZRARKABRBE=IFEE

il B2 A0 R UYL JR S ZRAL S AT AR it
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Table 1 Chromatographic and mass spectra information for naringenin and its metabolites after ig administration to rats

IS [M—H]  f/min MS/MS # B+ (m/z) AL B BHYF PR S K
MO 271 2531 227,177,151, 119, 93 — + + + +
M1 287 2393 269, 151, 135, 107 AL - + + -
M2 285 28.08 243,164, 151, 107 Itk - + + -
M3-1 447 2332 271,177,151, 119 A B T Ak + + + +
M3-2 447 2420 271,177,151, 119 R R R AL + + + +
M4-1 623 17.42 447,271,177 XU 2 PR TR AL + + - -
M4-2 623 19.01 447,271,177 XU 2 B TR AL, + + - -
M4-3 623 2450 447,271,177 XU 2 PR TR AL + + - -
M5-1 527 16.02 447,351,271, 177, 151 FRIEAL R A+ XU BR AL + + + -
M5-2 527 16.66 447,351,271, 177, 151 FIRABRIR AL+ AR R + + + -
M5-3 527 17.42 447,351,271, 177, 151 FIRABRIR I+ AR R 1L + + + -
M5-4 527 18.14 447,351,271, 177, 151 FRIEA R A+ XU B2 AL + + + -
M5-5 527 18.92 447,351,271, 177, 151 FIRABRIR A+ AR R + + + -
M5-6 527 2043 447,351,271, 177, 151 FIRABRIR I+ AR R + + + -
M6 301 2521 285,243,227, 164,151,107  FIEA+F AL - + + +

“H7 FORRINE], =7 FORAKIE]

“+” detected, “—"" undetected
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R2 HMEREREARGFAETEZERGH=IENERE
Table2 Relative percentage of naringenin and its metabolites

in rats in vivo

A AR AR B/ %

) JiERAS IR ES IS
MO 10.10 49.30 94.80 72.20
Ml — 5.30 3.09 —
M2 — 1.79 0.08 —
M3-1 59.80 25.60 0.32 24.20
M3-2 15.80 7.84 0.90 2.64
M4-1 1.72 0.13 — —
M4-2 2.90 0.45 — —
M4-3 0.36 0.02 — —
M5-1 0.88 0.04 0.00 —
M5-2 1.82 0.19 0.17 —
M5-3 4.04 1.73 0.02 —
M5-4 1.68 1.87 0.05 —
M5-5 0.31 0.64 0.01 —
M5-6 0.55 0.52 0.03 —
M6 — 453 0.14 1.06
sy il 99.96 99.95 99.61  100.10

MS5-1~M5-6 m/z 527

4 g

WTAER, WRAR GRS A, G A AR
25 5B 4K TOF B Orbitrap 2 5tk | v Hu v
TARH i gk g, JE T QTRAP BRI
T LA AR (1) IDA B PF A EPT 13 3hEE, MY
RESEIN 1 IREEFERI AT SRAT “ A 8udE 87, 1 H
BESROE T R AT B 71 BRI TR MS™ i,
P T AT T R TR0, R AR AR
U I 2 k) 255 7 TR RERS AT IS R

ASZIRH QTRAP JIUEHRIAR, Hid sy 2y
FE KRR 250 IEV RIS ) MRM (A3 K], 78
ig 45T RIR A K RITREY T JR . ZRin 3% vp LR
W 14 AR, H 3 EAGHRIT S
A, AL DL R IR AR IR A . AT AT
FW], KPR Sl 2R A &, IR A 2
AR AL B2 A YA T B i B
Mtz P4SO VEH i AR A A Y, SRJETE
1T ARG AL T A AR AR TR AL . R A A IOt H
JIk G At gt JO NP, g AR ) K S B
s Sy THE ARSI, IX SR h RER P,
S SERE il Hun oy 11))74 e L TV M ok
AR, A AR RUR T PRI i %, Ak

2Glu

M6 m/z 301

3 HEREARKABREREIRE

Fig.3 Proposed metabolic pathway of naringenin in rats in vivo
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