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Comparative study on metabolites of oxypaeoniflorin in normal and depressed rats
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Abstract: Objective To compare the difference of oxypaeoniflorin metabolites in plasma, urine and feces between normal and
depressed rats, and to deduce its main metabolic pathways. Methods Wistar rats were selected to establish the model of chronic stress
depression in this experiment, and oxypaeoniflorin aqueous solution was given to normal and depressed rats respectively by gavage
for 3 d. The serum, urine and feces were collected and UPLC-Q-TOF/MS combined with UNIFI analysis platform was used to identify
the prototype component and metabolites of oxypaeoniflorin in normal and depressed rats. Results The prototype component of
oxypaeoniflorin were detected in plasma from both normal and depressed rats, and the relative content in plasma of depressed rats was
ten times higher than that in normal rats; four, 13 and two metabolites were identified in plasma, urine and feces of depression rats, and
one, 12 and three in normal rats, respectively. Among them, 11 metabolites were detected in both depressed mice and normal rats. The
metabolic pathways of oxypaeoniflorin include oxidation and desaturation in phase I metabolic reactions or methylation,
glucuronidation and acetylation in phase II metabolic reactions. Conclusions Oxypaeoniflora enters the body mainly as a prototype
after intragastric administration in rats, and the relative content of prototype components in plasma of depressed rats was ten times
higher than that in normal rats. In addition, the metabolites of oxypaeoniflorin were different in depressed and normal rats, and

glucuronidation metabolism occurred mainly in normal rats, whereas acetylation metabolism occurred mainly in depressed rats.
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Therefore, we speculated that the prototype of oxypaeoniflorin should be responsible for its therapeutic effect, which excreted as

prototype or metabolite through urine and feces.
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HIARIE & — P M I 28 Bt 5, LR
G RRICNIRE . PUBIE K EE AL, A
A IR = AR A DA At A E
BELH 3.5 14, BIELN 5%12, P E A
R AR . JAREE IR AL R 4, SRR
AT EARGE 1 R LEFI RS, 16T HVAIAE IR 25406
i B P23 R T R CAngeliay T ) SR e e iy
PHEMR ] Clnsdy fobk) 5507, (HA B X L 254
G2, AR SR RE, Kk, HArd
Yy b BIPTHIARIE 259 i A R 2 R R oK.
R, RIRTWIRIRI /Ny F 254, TIHIT R0
AR BNERS, SN AT R BRI,

AAATAE R —FRIR T AT Z) . PSR
Yo () B 2N AL PO, B R IR AT 2
B WA A BTIMAR TG PEO100, 254k N A N R 4%
2R T e AR LR R sy, AT AR R AR
Yy, DRICAETE 254 1 A AR R ox L 24 2R 23 1
i FLA E B S SR B IR G T TR/ R AU
Aj2tF, £ HPLC-DAD-ESI-IT-TOF-MS® M/ iR L%
rh e B B g3 B AR P02, (R EDIRAS 5 1
HEIIR N HCAEEANE], X 2RSSR A7
EZERI1, R, JETRERAS I sh s % 52 2
AR EE B BV IR R R 20 N AR N (R Bl I

DRI, AN SR P e S5O AE s DU 2R AT /AT
] B (UPLC-Q-TOF/MS) AR 454 UNIFI #4:
T 0SB AT 25 AE RIS R B P (R AR =4 2 AR
W, JEH IR KB NIRRT, B
WM TSR AAT 2 (A N A AL AR 22 14
1 NES5HH
1.1 &8

ACQUITY TM UPLC® i = 20 AH €2 15 53 1B
SYNAPT G2 HDMS w7 # i 54 (£ H
Waters A %]); ET3301A B4 HEh Rk (-
HERRFEERHMCH FRA 7)) S0200-230V-EU B i i Vi &
X (3E[H Labnet A #]); MassLynx TM TfEuh (3£
Waters 225, Version 4.1); 96 FLIEJEHEEEE
(ZEH Waters AF] ).
1.2 RFI KA

JRE HEE. 25 (3E£E Thermo Fisher A H] );

JRIEZ G (3E[E Thermo Fisher A F]); 7K AE4lK
IREHZE (REEGA R RARFIAE, i
65-06-24); EALAT 25 (oxypaeoniflorin, L5 201912,
JREE=98%) HIHHE A B 2 R0t BT
E XA, HAEE5 UL 1.

Bl SUNHENLFESEN

Fig. 1 Chemical structure of oxypaeoniflorin
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Table 1 In vivo metabolites adduct ion information
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Fig. 2 Mass spectrometric base peak ion (BPI) plots of blank plasma (A), urine (B) and feces (C) samples
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Fig. 3 Mass spectrometric base peak ion (BPI) plots of
plasma (I), urine (II), and feces (III) samples from normal
(A—C) and depressed rats (D—F) after intragastric

administration of oxpaeoniflorin
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Fig. 4 Extracted ion chromatograms (ES-) of metabolites in normal rats after oral administration of oxypaeoniflorin
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Fig. 5 Extracted ion chromatograph (ES-) of metabolites in depressed rats after oral administration of oxypaeoniflorin
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Fig. 7 Metabolites and metabolic pathways of oxypaeoniflorin (MAO0) after oral administration in depression rats
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Table 2 Identification of metabolites of oxypaeoniflorin in normal and depressed rats in vivo
o o . s . BAET  RE EE
5 &S5 fr/min Rtk AR S (miz) ) X1 i £8 8
I MAO 781 BN CuHsOn 495150 3 [M—HJ 165,177,281 -1.0 P.U P U
2 MAL1 344k GHiOF2XKE+  CoHuNiOisS  716.222 3 [M—H—C7Hi02+2 X H:0+ 122, 385 45 1.1 U 4]
(MBI) AHH K GSHI
3 MA2 385 k% CHO2 CiHOrp 375128 1 [M—H—CH40] 124,165 42 1 U U
(MB19)
4 MA3 447 MRE+EN LR E  CisHisOy 377.088 2 [M—H—Gle+0—H,+ 0+ 165 08 LI F F
(MB3) (it CHyJ"
5 MA4 513 KECHO KA CiHxO1  377.144 2 [M—H—CHs03+H:0] 124 23 1 U U
(MBS)
6 MAS 583 k& CGHOs+KA+F CuHsOw 391161 5 [M—H—C/HsO3-+H04-CHy]™ 124 Il LI F F
(MB6) e
7 MAG 6.36  HIRERERL CoHz015  671.183 7 [M—H+GleUA] 113, 495 -7 10 P.U U
(MB7)
8§ MA7 6.56  MibEi+EMNLEA+H  CisHisOs 361.091 6 M—H—Gle+0-H+CHy” 128 37 LI F /
51
9 MAS 6.86  %ECHOAHELEMEM  CHnOw 3731139 [M—H—CH0s+0—Hy 172,324 -05 1 ] U
(MB9)
10 MA9 760 2XEWAFMAHFIEE  CuHsOu  539.136 7 [M—H+2X0+CHy)” 539 -63 LI U /
11 MAIO 812 k% CHiOs C16H2409 359.134 3 (M—H—C7H:05] 178, 357 -13 1 ] U
(MB13)
12 MAI 8.50 %% CHO+HMEILIE  CieHagOo 361.150 0 [M—H—C7Hs05+Hs]” 119,242 -4 1 U U
(MBI5)
13 MAI 9.59 % CHOFEM CiHOn 391122 6 M—H—C7Hi02+0] 292, 350 52 1 U /
14 MAI3 1154 %% GHOs+EMAM+ CisHuOn  399.128 4 [M — H — CHiO3 — Ha + 237,378 30 LI U /
JaiiZia CH0T
15 MAI4 1161 KZFECHOs+HEA Ci6H200 357.118 3 [M—H—C7H40s—Ha]" 113,327 -1 U U
(MB17)
16 MAIS 1197 BUREEHEMEEMHENL  CiHicOy 363.074 § M—H—Gle+0—H+0]" 167,209 73 1 U Y
(MB18)
17 MB2 387 K% CHOsHEM CiHO1p 375128 9 [M—H—C7H405+0] 107, 246 211 / U
18  MB4 442 RBEEA+ENERA+Z CoHigOy 389.089 2 [M—H—Gle+ 0 — Hy + 308 34 LI/ U
314 G0
19 MBS 650 AMEM+2XEk+E CuHaN;0uS 846.189 6 [M—H-+GSH+2X0+0— 754,671 -07 LI U
kil Hy]
20 MBIO 728 HERERET CeH1206 179.055 6 [M—H—Ci7H605]° 179 -28 1 / P
21 MBIl 749 BibEE+ELEEAMEH CisHisOs 407.099 7 [M—H—Glc+0—Hy+CHy” 245 32 LI P
314
2 MBI2 796 XA CigtO0  527.138 0 [M—H+2X 0] 527 =50 1 / P
23 MBl4 839 FMEE+KA+HZBEM  CoHunOo 439.121 3 [M—H+ HCOOH — Glc + 145,304 -6 LI/ U
H0+CH,0]
24 MBI6 9.83  BHE+ 2B CosHosO13 523.145 7 [M—H—CH,+CH,0]” 495 0 LI P
PRAKEIT, P: M3, U: JRIE, F: 3efd.

/No metabolites were detected; P: plasma; U: urine; F: feces.
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Fig. 8 Differences in plasma and urine relative contents of

oxypaeoniflorin (MAO0) between normal group and model

group
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