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[Abstract] Objective: Ultra-performance liquid chromatography-quadrupole/electrostatic field orbitrap
high resolution mass spectrometry (UPLC-Q-Exactive Orbitrap MS/MS) was used to investigate the metabolism
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and distribution of nardosinone in rats, then metabolic pathways were speculated. Method: Rats were

administered with 30 mg-kg" of nardosinone suspension by gavage for 3 consecutive days, and plasma, urine,
feces, and tissues of heart, liver, spleen, lung, kidney, brain, stomach, and intestine were collected at
predetermined time points. After treatment, the samples were processed for UPLC-Q-Exactive Orbitrap MS/MS,
and the MS data were analyzed using Xcalibur 2.2 software. The metabolites were searched by comparing the
base peak chromatogram and extracted ion chromatogram between the treated group and blank group, and based
on the relative retention time(#,), quasi-molecular ion peak, precise molecular mass, and fragment ions of MS/
MS, the elemental composition were searched using databases such as SciFinder and PubChem, as well as
referring to relevant literature, the possible metabolites were identified and the metabolic pathways were
inferred. Result: A total of 30 metabolites of nardosinone were identified, including 15, 19, 12, 7, 4, 11, 8,
13, 13, 8 and 12 metabolites in urine, feces, plasma, brain, heart, liver, spleen, lung, kidney, stomach and
intestine, respectively. The main metabolic pathways of nardosinone in rats were hydroxylation,
dehydroxylation, reduction, dehydrogenation, hydration, dehydration, carboxylation, glucuronidation, and
dehydroxy-isopropyl. Conclusion: Nardosinone can be metabolized by phase [ and phase II metabolism in
rats, and the metabolites are widely distributed in the major organs. The results of this study can provide a basis
for further research on the pharmacodynamic material basis, pharmacological mechanism and clinical application
of nardosinone.
[Keywords] nardosinone; in vivo metabolism; ultra-performance liquid chromatography-quadrupole/

electrostatic field orbitrap high resolution mass spectrometry (UPLC-Q-Exactive Orbitrap MS/MS) ; tissue

distribution; sesquiterpene; Nardostachyos Radix et Rhizoma; metabolic pathways
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Table 1 Distribution of nardosinone and its metabolites in urine, feces, plasma and organ tissues of rats

WY t/min 53T miz350E  8/ppm R F g2 37

MO 1551 CH,,0, 251.1640 -0.17 233.153 2,219.137 9,205.158 4. 191.142 8., 177.090 9. T #A7 fi J5i 5 a
161.096 4.,149.096 2.,135.080 5.107.085 8

M1 8.19 CH,0, 267.1590 -0.40 249.148 3,231.137 7,209.117 4,193.086 5.191.106 6. HiEHAL a.g.h.j
177.127 3.175.075 8.151.075 0.107.085 8

M2 8.25 C,H,,0, 267.1570 -0.40 249.148 2,231.137 7,209.117 1,193.086 1.,191.106 8., HjEHEAL b~f h.i.k
177.127 3.151.075 2,107.085 8

M3 1030 CH,,0, 267.1589 -0.70 249.149 4,231.138 6,209.116 3,207.099 9.193.086 1. HjRk:AL c.f
191.105 5.177.127 8.175.074 8 .151.075 4,107.086 3

M4 1345 C H,0, 267.1590 -0.40 249.149 8.,231.138 3,203.142 7,191.106 0.,177.127 8. HIEHAL c.fig.hjk
167.106 0.163.112 6.151.075 5.107.086 3

M5 527 C,H,0, 283.1538 -0.60 265.143 7,247.132 3,229.122 0,203.106 7.185.095 8, — 244k a.c
175.112 1.,157.102 0

M6" 971 C,H,0, 2351692 -0.10 217.158 5,199.148 4.,191.143 2,179.107 6.161.095 8, %24k a.b.e~i.k
135.080 1.121.101 5.107.086 2

M7" 1043 C,H,0, 2351691 -0.60 217.158 6,199.148 2, 191.143 7,189.163 2,179.105 4, KEH:AL c.k
175.147 4.161.095 8 .147.117 3.135.080 0.133.101 8

M8" 1075 C,H,0, 2351692 -0.20 217.158 7,207.174 0,199.148 5,191.143 3,189.163 3, KFH:AL a.b.f.h ik
179.105 6.175.147 5.161.096 0.135.080 1.121.101 4

M9" 12,69 C,H,0, 2351692 -0.10 179.105 6, 175.112 3,157.100 3,135.080 1,133.101 8. KJEHEfL c.f .k
123.080 0.119.085 2.107.085 2

M10" 1454 CH,,0, 235.1689 -1.30 217.158 7,201.127 6, 199.148 6. 189.163 3, 175.112 1, K&Kl c.ik
161.095 5.147.117 1,135.080 0.123.081 0

M11” 1043 C, H,O, 2531796 -1.00 235.169 2,217.158 6.209.153 7,199.148 1,189.163 7. i&J5 a~d.h.j.k
175.147 4

Mi12" 1194 C, H,O, 2531797 -0.50 235.168 2,217.158 8,209.153 7,199.147 9, 191.143 6, ifJ5 b.c
189.163 4.175.147 6

M13" 12,69 C H,0, 253.1797  -0.40 235.168 3,217.158 6. 191.143 4, 173.133 1,145.101 8, & J& c.fij

131.085 6
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fCEHY t/min A7 m/iz9000E S/ppm (LSS g2 A He U5

Mi14" 688 C,H,0, 249.1485 -030  231.138 9.213.126 9,203.142 0, 191.105 9, 177.127 7. i A a.d.e.i
163.112 7.149.059 5.135.080 3

Mis" 835 C,H,0, 249.1485 —0.10  231.138 6.213.126 1,203.142 4,191.105 9, 177.128 1, il a.c.d.fhii
163.112 4.149.059 5.135.080 1

Mi16" 1080 C,H, 0, 249.1484 —0.60  231.139 4,205.159 0,191.108 1,161.060 2, 149.059 4. Jhi% a~d.h
135.0802.119.085 3

M17" 1425 C,H,0, 249.1485 -020  231.137 0,221.154 2,207.100 8, 189.090 4, 179.106 4. Jii % b.c.h.ij
175.075 6.165.091 9.161.096 4

Mi8" 1449 C, H,0, 249.1479 -240  231.139 6.219.137 8,205.159 0, 191.108 2, 161.060 2. Jii % b.c.g.hii
149.059 4 .137.060 3

M19" 643 C,H,0, 269.1745 —0.90  251.165 4.233.152 0,215.141 7,207.136 6, 193.121 7, K& c.hii
189.126 4.187.148 3.181.086 5

M20" 1272 C,H,0, 269.1745 -0.90  251.165 3.233.152 4,215.141 6,207.139 4, 189.126 1. K& a.c.g.ik
161.1327.147.117 2

M21" 1286 C,H,0, 269.1745 -0.80  251.165 2.233.152 3,215.141 6,207.138 9, 189.126 2. K& a.b.d.f~k
161.1327.147.117 1

M22" 923 C,H,0, 233.1535 -040  215.143 0.205.158 7,197.132 5, 189.126 3., 161.132 8 Jhi/k ad
147.117 2

M23" 1278 C,H,0, 233.1535 -0.50  215.141 5.205.159 7,197.132 0, 189.126 3. 161.132 8 Jhi/k af.g
147.117 3

M24" 1452 C,H,0, 2331536 -020  215.141 5.205.159 8,197.134 6, 191.105 8. 189.126 3. Jhi/k a~k

177.092 0.163.0751,161.132 8

M25 10.59 C,H, 0, 313.1657 3.80

167724

M26 11.89 C,H,0, 313.1642 -1.30

167724

M27 1321 C,H,O, 313.1626 -6.40

167724

M28 11.78 C,H O, 263.1277  -0.50

157718

M29 6.47 C,H,0, 427.1951 -2.60

217730

239.1710.213.148 7.201.113 5.183.138 5.171.101 1
269.174 1,205.050 4.185.117 6,171.101 0,157.086 7
269.178 3.,209.118 1,191.108 2.,183.138 5.,165.092 1
245.118 1,205.086 6.,175.040 3,147.052 1

369.154 5.193.035 0. 175.025 0. 157.013 9. 131.033 6. 7 %54 s ik 1k

FAEAL BRI b
PRI GETR REEAL
FAEAL BRI a b
TR B K

e}

~

o

113.023 5.103.002 3,85.028 5

M30 836 C,H,,O0

127714773

207.1015  -0.30

191.070 6.189.091 8.,177.054 5,175.075 5.165.091 9

FREFNE " o
FEIHAL oK

T ca SR b M s 3800 1 d s e O £ 5 @ IS b 5 1. 5. 8 sk s VARt 7= 4

M1~M4 1 1E 3 1 85 106 73 50l o m/z 267.159 0
[M+H]" .m/z267.157 0 [M+H]" .m/z 267.158 9 [ M+
H]" \m/z267.159 0 [M+H]", 5+ F =L 4 C ;H,,0,,
L H A8 BT 22 16 Da, #E 00 S T #2585 Bl (4 582 4k
R =8 . AR YE M1~M4 i 5% 5% s AR ) Y
FEAF 1 A B 1 m/z 249 [M+H-H,0]" .m/z 231 [M+
H-2H,0]" . m/z 191 [M+H-H,0-CO-C,H,] " .
m/z 177 [M+H-H,0-CO-C,H,~CH, 1", 4> %Il It H #
oW E AE B T om/z 233.153 2 [M+H-H,0] * .
m/z 215.141 8 [M+H-2H,0] " .m/z 175.111 7 [M+H-
H,0-CO-CH,-CH,] "~ . m/z 161.096 4 [ M+H-H,O-
CO-CH,-CH,-CH,]" £ 16 Da. m/z 249.14 [ M+H-
H,01"5 m/z 231.13 [M+H-2H,0 ] "3 ¥] M1~M4 ]
Al 2L TR W 43 H,0, 5 T4 8 B 3o 48047 30 3 22
£k H,O TRk AN By B A — B, ko

M 1~M4 y H A 57 B 20 5 B A A= 4 . Horb, M2
B YR v, m/z 267.157 0 [M+H] % 2 1 Hr
C,H,0, 7= m/z 167.107 2 [ M+H-C,H,0, |, # 1fij 2%
% CH, il CO, 4 % 7= 4 m/z 151.075 5 [M+H-
C.H,0,-CH, ] 1 m/z 107.085 5 [ M+H-C,H,0,-CH,-
CO,]", £ CO,FMFRILLRAL C AT O, K b
BEALAL T C-8 | i &R 5 SCHR[20 ] %28 1) 8-%%
TR B B — B, % E M2 O 8- SR T A BT I,
M2 7 1E B F B0 AT 8 A 24 A 3 A5 D0 3 5 Hh e
P15 =

M5 [ US> T8 T Wk m/z 283.153 8 [M+H]",
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Fig.1 Possible metabolic pathways of nardosinone
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