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Study on metabolic pathways of salidroside in rats
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Abstract: Objective To analyze the metabolic pathways of salidroside when gavaged to rats, and to identify its in vivo metabolites.
Methods A UPLC-Q-TOF-MS method was established and applied to identify the metabolites of salidroside in bile, urine, feces, and
plasma samples after ig administration of salidroside 200 mg/kg to rats. Results A total of 20 metabolites were characterized in rats.
The dominant metabolic pathways of salidroside include glucuronidation, acetylation, sulfation, and methylation. Conclusion
Salidroside undergoes extensive phases I and II metabolism in rats. The main excretion path is the phase II conjugated metabolites via
urine, feces, and bile. The parent drug of salidroside is the main exposure material in plasma.
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L RIFFES (LS 110818-201507; &>
#99.4%), HHEEMAMEEF T FEE (B
K. s (aikg%), Fisher AF); #B4l/K, JEHE
FRatiig K.
1.2 KGR

SPF 2% SD K&, 7~14 A&, MM, AFFHEE
200~300 g, MFAbat4Ei@E R LR sh P AR A BR
AH, B E SRR S 1400700140361, A5~
YFAMIES SCXK (51) 2012-0001. SZI&zhYI M K
2t SR 4RI B R A F B iR SR, B
F 75 %2 CL 43R K 250t 72 Be B 25 3P0 A FR A 7]
IACUC #tif .
1.3 Y&5

Waters Acquity UPLC I-Class #iFH &4t Xevo
G2-XS QTOF Jfiitk Z4¢. UNIFI it TAEu, 3E[H
Waters A F]; Turbo Vap LV RUFEMIRZE(, EH
Caliper ~#]; X%, = KF| Basile AF]; Cis
FHARHUH: (B 200 g/3 mL), LR A RAF .
2 Ik
2.1 AR BREMHRRE
2.1.1 SR, FEARHISEES @R SD KR 6 R, HEE,
SRET 3AMREES (B2 KD, ARkE,
SLIGHIA E YUK 5. KR ig AT RKT
200 mg/kg!'?, AZABUN 5 mLkg CRE S ARIUE &
LERRTRER, IINAERE SR KA RIS, T B
BIRFEN 40 mg/mL A 25D 0 BIEES Zi il =
IR 45 25 )5 0~48 h RIRFERIZERE, JRFFICFAETR,
=70 CHRAZRFI
2.1.2  JHAARHIEEES @A SD KR 3 R, HEE,
WMFARITHERE, AAEE, BHUK. U
200 mg/kg!IFIE ig 45 TLLERI, RPN S
mL/kg. 7 AR SR 2 R0 2 A ) 45 2 J5 0~48 h AR
HEER, ICRAERR, 70 CLRAERFI.
2.1.3  MZRARWIRES  fdRE SD KR 3 R, Mk,
WMFARITHERIKIEE , AATEE, HHUK,
AP5)E 4 h . LL200 mg/kg " PHIFIE ig A T4

ORI, B25AFUN 5 mL/kg. 2> BIEEL 25114
HREZ5)E 025, 0754 24 4. 6. 9. 12 h Ky
FEG, KA RIS 1) i 2R R S SR AR UR A, —70 C
TRAFAEI .
2.2 YRS S
221 FRAERERLTRACEE RS R ( ZE AL S AR R
BB, IR S mL LB 50% F
K R AL, #E 5 min, 1S3IFSFM. FEAHZE
I (SPE) W, ¥ 1 mL FE5IHBMA 1 mL K.
222 EYIFESALEE SRA SPE VEX MK SR
JEVHFAFESIIAE AT A0 B, SR S5 43 AN 3 mL
HEEAN 3 mL K TS AP S A RE IO, 2 )5 BAE (1
mL JRAE. 1 mL JHYT. 2 mL 2623, 0.5 mL Il
), A 1 mL Kk, BEfEIIA 1 mL FEESE L,
G CE R, 40 CRAWRT, Bl (H
fi-7K 50 1 50) JWHERVE, 4 C. 12000 r/min B0
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2.3 LC-MS &
231 %A gy HSS T3 ik (100
mmX2.1 mm, 1.8 pm); FEif 40 C; WshAE K
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B; 9~12min, 90% B; 12~15 min, 90%~2% B,
AR R 0.4 mL/min.
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Fig.1 Chromatogram and CID spectra of salidroside
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Fig. 2 Extracted ion chromatogram for parent salidroside
and its metabolites in plasma, urine, bile, and feces of
rats before (A) and after (B) ig salidroside
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Fig. 3 Mass spectrum and fragmentation pathway of metabolites
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M4: 7 FRAE RS2 RS I e B R A U 2 m/z
315.109 7 (C1aH2008) H 1 M EaTEIE, 12 7y 4.17 min,
H CID EEHHNE TN m/iz 135045 7. HT m/z
315.109 7 (Ci4H200s) bt m/z299.113 6 (C14H2007)
% 15.996 1 (O), HEM M4 L F R BEAL =)

MS5: FEFERE IS a3 B At 3 m/z
195.068 0 (C10H1204) ﬁ 1 /I\@"Ljé‘mk, l‘Ry\] 5.98 min,
H CID EERER BTN miz 136.053 1 (CsHo02).
BT m/z 195.068 0(C1oH1204) bt m/z 315.109 7(M4)
/N 120.041 7 (C4HsO4), HEM M5 Sy M4 B % 5%
HRAE B AR =4 o

M6-1/M6-2:  EFRFFIIFEE RS -t vl ] s i
P m/z151.042 1 (CsHsO3) 3 2 MEaifbils, w4358
2.00. 6.71 min, M CID FEZEHH BT 95N miz
107.055 8 (CsH70) 136.017 3 (C7Hs503). A5 KF
It eI AR PR, HHES> BT m/z 137.060 3, HH
T-M6-1 FIM6-2 HIHES 75+ m/z 151.047 1(CsHsO3)
Eb m/z 137.060 3 (CsHi002) % 13.986 8 (O-2H), %4
HHM we HEN M6-1 1] B NEREERE R LA AL AR
W=, M6-2 mIRENESEEm IR A AL MR —
A H A AR P nT e M6-1 B ALt
— AR

M7: FEFEAE ISR RS IR e B R A 2 m/z
193.051 3 (C1oH1004) & 1 MEEIE, = A 6.04 min,
H CID FEW®WRE T2 AN mz 134037 7
(CgH702).178.027 0CC9oH704)+ 149.060 7CCoHyO1) o
BT m/z 193.051 3 (CioHi904) Et m/z 151.047 1
(M6-1) £ 42.004 2 (C.H0), #EW M7 AI§E N M6-1
(1) L BEACARI P24

M8-1/M8-2: 1 JRFFFIFERF I B2 1 a1
BRI m/z 165.054 9(CoHi003) B4 1 AN i,
R 5F 9 721, 5.30 mine M8-1 ] CID F-ZEH4E B 1
N m/z 150.032 2 (CsH/03). RN miz 165.054 9
(CoH1003) bt m/z 151.047 1 (M6-1) £ 14.007 8
(CH2), #EM M8-1 TTEE N M6-1 FEFEALAR T ™45
M8-2 ] CID FEW A EF 5N m/z 121.066 5
(C7H702)+ 106.043 4 (C;H70), BT m/z 165.054 9
(CoH1003) Et miz 137.060 3 (CsH1002) % 27.994 6
(CO), HEM M8-2 ] §e N WEIEREF2 LA AR 5 7
b, WmFRIt OB .

M9-1/M9-2/M9-3: TEJRFEHIFEHE T o it [
AR m/z 181.050 4 (CoHi004) H 3 N IEIE,
R 77BN 7.661 7.04. 7.84 mine M9-1 [¥] CID %

W BN m/z 166.027 0 (CsH,04, EPfiiZ: CH3),
HF m/z 181.050 4 (CoH1904) Eb m/z 165.054 9 (M8-1)
% 15.995 5 (0), HEM M9-1 Ny M8-1 B AL ARt
=Y. M9-2 F1 M9-3 ) CID FEWR BTN miz
166.027 0. 151.006 9+ 136.873 6. KT m/z 181.050 4
(CoH1004) Lt m/z 151.047 1 (M6-2) £ 30.003 3
(CH20), H#EF B-F m/z 151.006 9 1 m/z 136.873 6
5 M6-2 WIRHIEERE 81—, FrRAHEN M9-2
A M9-3 5 M6-2 1 H AL AR =40 .

M10: 75 PRFE RS I s B rh A 21 m/z
246.993 1 (CsHsO78) 3 1 M ifl%, 1 4 1.01 min,
H CID F 2 53 4 m/z 167.036 4(CsHgOs,
BRI 25 SO3)+ 152.012 5 (C7HsO4, EPfi2 CH305S).
HT M10 FIHESS T 51 m/z 247.993 1 (CsHs04S)
b m/z 151.047 1 (M6-2) % 96.946 0 (SO4), FHE
HATREA M6-2 I AL AR IR 45 & AR ™= 4

MI1: FERFEFZERE SR IR T etk B ks
MF) m/z 137.060 5 (CsH1002) A 1 NS, rA
7.78 min, H CID FEWRFEFAH m/z 122.037 2
(C7H702, HIfEZ: CH3). 93.0354 (CeHsO, BffiZ:
CHsO) o H T BSEERIHE S+ 5514 m/z 137.060 3,
HED M1T Syl B B 3 S A B2 I T b, HOH
TR = Ml AT e M6-1 il SR AL e —25
H AL AR =4

M12: 7EFRAEFNZERE (P2 B RS T il B sl
F m/z 151.077 3 (CoH1202) A 1 METEIE, N 8.42
min, H CID FE/ BT 2508 m/z 122.037 2. H
F miz 151.077 3 (CoH1202) tt m/z 137.060 5
(CsH1002) % 14.0170 (CHy), H m/iz122.0372 5
M1 FIRFEVERE S T80 HE M12 S M1 (1)
FH JEACAR I =4

M13: FEREHF it PRS2 BB 37 2 i el sl )
m/z 223.025 9(C10H806)ﬁ 1 /I\é‘ljéuzmk, l‘Ry\j9.05 min,
o CID FEHEH BTN m/z 149.009 1 (CsHqO3) . H
T miz 223.025 9 (CioHgOs) & m/z 137.060 3
(CsH1002) % 85.965 6 (C204-2H), HEM M13 JiiE
WERE 2L AL LA, By FR St (A R AR R Ak 5 B,
b J5 R AR A A= 4

M14-1/M14-2: TEJRFERTIL R FE S e B 1
T B A E) m/z 217.018 3 (CsHi00sS) 4 2
MO, R 73508 3.63. 3.53 min, H CID 3%
WEF BN m/z 137.062 9. 119.058 1. HIF HAEH
HF m/z 119.058 1 545 K E IR EER A 31—
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#, H m/z217.018 3 (CsH00sS) HUESEERIHE >+
B m/z 137.060 3 (CsHi002) % 79.958 0 (SO3),
HED M 14-1 J& M14-2 4150 KT 2 i w6 78 )
FRE5 6T -

3.3 AFKEARREARGINE DL

CLRRTAERBIR . FE. VR ] e
PR i B RE B AR 1, KRN TTRE
A g AR AR S L 4.

*1 KR ig A FARRERERARH~INEIERILEER
Table 1 Chromatographic and MS information for salidroside and its metabolites after ig administration to rats

ikl it AFR w/min miz [M—H] CID#F (mfz) JRO#E A
MO R CisH2Oo 506 345.1209° 119.035 6, 179.057 2 + - - 4+
M2-1 g REL CoH30012 492 4611715 179.0557,299.113 4 + - -+
M2-2 A REL CoH30O012 528 461.1671  179.0557,299.109 8 + - - -
M2-3  HiEE CxHx0n 546 461.1671 179.0557,299.1098,119.0362  + - - -
M3 BRI CiH0108 3.75 379.0722  137.059 6, 119.050 1 + - - %
M4 EBEM CuHxO0s 417 3151097 135.0457 + - - -
M5 BiAE R EA 2B CioHiOs 598 1950680 136.053 1 -+ - -
Me-1 i EmE+ 4 CsHsO3 200 1510471 107.0558 + - - -
M6-2 BRI EIpE S AR + CsHsOs 671 1510421  136.0173 + - - -
M7 BRIEE A A+ B CioHi00s 604 193.0513  134.0377,178.0270,149.0607 - + — -
MS-1  Bai&ipE S AR+ CoHioOs 721 165.0549  150.0322 + - - -
M8-2  MAIEIE A A BRI B CoHwOs 530 165.0575  121.066 5, 106.043 4 -+ - -
M9-1 A& HE -+ SR A A+ AL CoHioOs  7.66 181.0532  166.0270 + - - -
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M3 BiEEREHEUREEN A 2B A CoHsOs  9.05 223.0259  149.009 1 - -+ -
Mi4-1 JhAEmE+ A CsHio0sS  3.63 217.0183  137.0629, 119.051 8 - -+
Mi14-2 JhAIEmE+ A CsHio0sS 353 217.0183  137.060 5, 119.051 8 - -+
‘IM+HCOO]; “+” Kill#]; «“—” Rz

‘IM-+HCOO]; “+” detected; “— undetected

4 g

25U Z B OR B T R B 25 B A
RGER B S5 1, BAG IR B 2 R REAE o 1 S A
FECRPE RS, RGN SR A2 A, 2 AR
=D 25 R F BT FD 45 5 AR o K iR 2R 2 W 4o il i
FHFEAE (CID), MW EF#THRTTR, FE
JR RS20 ) o ol R RN, AR B8 FURE e M B 2R
A S AU Bk, 25 KREmR
T SRR A A 7T AR IR A ) A

AT FT R ST A3 BT 4L SR AR R BRAR AR TS
(773, A UPLC-Q-TOF-MS JLA6 I £ 41 5t K1
(1) 20 MR =), HoA TAARE= 4 4, AR

W16 . DA RN TP EK AR B,
B FA A DL & PPAS R A E 42 2 ]
MBS Ao AR 3 ZLRTE T AHBEI/EF TR
AT ARSE G IR, AR R AT PRI RRES G TRk
Y. CEALYIRI R IR . 20 R AT I TR A
RNERER G EZAR Y, R4 SRS
PRSI USY, SRIMTERTA A5 R ARG I 2, T
Rt THE—PRUPH AL TG EVEFE S &
RS2 Q-TOF T4 it vt A3 A REAG I 24131,

WAL SR ig 45 24 Ja 10 ML Hp (1) 2 B REAIE
F R FE AR =Y M2-1.M3 . M14-1 F1M14-2,
FRAE 4 oAU =47 1) € vl e T R A 00 O 8 R =3I



- 1610 - ST )

Chinese Traditional and Herbal Drugs 28 493 28 73§ 2018 £ 4 A

COOH

COOH
M10
oH Atk >
0
+CH; )J\O
HOOC
HOOCT o
HooC ™

HO,S

OH +Gle
+0—2H +50;,
+20
+C,H,0
—2H
(@)
OH “Gle

MI14-1, M14 2

M2-1, M2-2, M2-3 M3

<
N

I 76 57
-
%

+0
+C,H,0

4 ARXEAERREABATERGERE
Fig. 4 Metabolic pathways of salidroside in rats
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