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[(WE] a6 EHYSERAA- S AR R (RRLC-TOF/MS) 3 AR % 51 52 276 K R4 25 )5 19 A i A & B AR 3 =
Y, AR R LA RE MY 25 MO0y SR AR 2 . F a0 E R ] SHISEIDO MG Cis (3.0 mm X 100 mm, 3 pm) (4%
HE 5 WS A LS CA D AT 0.1 96 K I (B ARD BB BB 0 ~3 min(526 ~19%6A),3~13 min(19% ~32% A),13~25
min(32%~52%A),25~30 min(52%~70% A) ; Hil 25°C ; i 0. 6 mL/min, A5 M LN 3 ¢ 1, BUili e Mok A &AT I ) B
T, B TR (ESD , 1IE & P, BRI m/2 100~1 000, & & SHHEFEED 3 A MBS K 4 FREY .
g FTET IR UEE AR TR T SRR P S i — B W 2 RO IR SR T B KA
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RRLC-TOF/MS in identification of plasma constituents and metabolites of epimedium in rats after intragastric

administration

LU Lei, ZHAO Liang, ZHANG Hai, LI Yue-yue, ZHANG Guo-qing”
Department of Pharmacy, Eastern Hepatobiliary Surgery Hospital, Second Military Medical University, Shanghai 200438,
China

[Abstract] Objective To identify the constituents and metabolites of epimedium in rat plasma by rapid-resolution liquid
chromatography-time of flight mass spectrometry (RRLC-TOF/MS) after intragastric administration, so as to explore the active
ingredients and metabolites of epimedium in vivo. Methods The separation was performed on a SHISEIDO MG Ci reverse
phase column (3.0 mm>100 mm,3 pm). The mobile phase consisted of water containing 0. 1% formic acid and acetonitrile was
used as gradient elute. The flow rate was 0. 6 mL./min, post-column split ratio was 3 : 1, and the temperature of column was
25°C. Time-of-flight mass spectrometer(TOF/MS) and electrospray ion source (ESI) were applied for qualitative analysis under
positive ion mode, with the mass scan range being m/z 100-1 000. Results Three prototype constituents and 4 metabolites of
epimedium were identified in rat plasma. Conclusion A rapid and efficient RRLC-TOF/MS method has been established for
studying the constituents and metabolites of epimedium in vivo, which provides a reference for further pharmacodynamics
experiments.
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1 UFRXHMFE

1.1 L% Agilent 1200 Z 3 8 A 3542 (&
EZHER A D BCAEL B, o0 | B s
i R VLR R A R A K I 2 5 Agilent 6220 47
HERAT I (] 1% A (36 B L REAR A R L LA bR
M5 2% B T IR (ESD , 43 B 344 24 MassHunter ££ £k T.
fEu5 1 Qualiative Analysis B 28 4 #1414, DJ-04
25 REHLCEIEVE A A FDD 5] Y 10001 HLFRF( L
AR 2 B AU A R WD s KUDOS-SK2200H #3
PR A A R S AR A FDD s R-201 BEfE 78 &
i C i R PR 2R ) HOR A BR 2 | 5 i 38 850 AL CAb-
bort, USA) ; N-EVAP Bl A ML (Organomation As-
sociates, USA) .

1.2 K% BEFELAMTHWIL, WA BEER K
2 G R BE R 2 o B A 2t O v R
Al 47 s 5 A /NBERME W 7 R 5 (E pimedium breo-
icornum Maxim. )BT F¥4r, ZHEMP R A
i 4l (Fisher, USA) , LB R 43 4l , K A 4K
1.3 ZFEERBRBOHNE MBUELEAMHER
50 g 40 HF BT 1 000 mL B, ITA 70%
CBE 500 mL, FHBEIRA), 3 1 B4, il & K.
WHAGIH S 1 h, W a2 08 15 U8R . R 0B WK
BRI, Hedi 2 200 mL, INA 3 KRR B F K
O ACHE S, KB IR 20, T
50°C ¥ WIS R K 2945 25 mL A9 58 B Ve 45 TR
WA S FIR 254129 2.0 g¢/mL,

1.4 #HA#EZGERE 6 H Sprague-Dawley(SD)
KRR & (200420) g, MM, B —FE & K25
Vs ge e 4 it s & A IE S . SCXK (1) 2011-
0003, Z IR AIZEE 12 h, &R AEEK, # H Ay iR HE
I, A28 FHIMFE 1 mL, SR 5 B A 2578 F A R I
W, 100 g PR 45 25 2 m, HR ME B i 42 45 25 )5
30,60 F1 120 min FYIMAES 1 mL.1 075X g B> 5
min. 738 1L 3% . B —40°C vKFH AT

1.5 HAHRITALE  BULIEAES 200 pLMA L
i 400 pL, iR BE 30 5.7 830X g B0 10 min, W HL
400 pL BIEW T 30°CK T H No ik 1+, 5k i fin 100
pL HEEE W B0 TSR 5 L SRR AT,

1.6 &# &M @AjfH. SHISEIDO MG Cs(3.0
mmX 100 mm. 3 pm). & Agilent XDB Cyq
(4.6 mmXx12.5 mm, 5 pm) . JshH A S (A HD

A0, 196 H R %5 WK (B AR , 86 B2 UR B0, A A L f51) B
B A AL 5% ~19% (0~3 min); 19% ~32% (3~
13 min); 32% ~52% (13~25 min); 52% ~70%
(25~30 min) .5 pL, W 0. 6 mL/min,
FEf 25°C , B4THHE] 30 min, MG R 32 1,
1.7 Ri#E&M4 R ESTIE, E& TR, F0R
HEAEASR ., BIRBIES . EHEHRE 4 000 V,
TSR 350°C, T 9 L/ min, 5L E
7135 psi (1 psi=6 894. 8 Pa), i HLJE N 180 ~
300 V; BB F m/z 121. 050 8.m/z 922. 009 7; Ji
BEFAHTEE m/z 100~1 000, & B 5 2 B, Al
FH R T8 YA o Tl L DA PR IE T RS B R 25 /N T 1 X
10°°,

2 IR

2.1 EFEANBRS A% B (base peak chromat-
ograms,BPC) & IfH H K 30,.60,120 min A Ifil
T A A A T A B 5 7 A 3L, O 4 A £ 3
LI i S S5 A HEAE A5 1L JR A SRS U 1] Ctotal
ion chromatograms, TIC) , H T A I 3 i . K% 2%
FHANERAS I A M Ab 21, DL AT 1,

2.2 EFERERSBRMSHGEAN RS
P LS ot 20 24 5 L3RR o S O O 4R IR AR Ak
S H) TOF/MS 3 i i 2 R i B (extract
ion chromatograms, EIC) /#7225 I, fE I 4
2y MR S R 4R B 7 A7 S 00 5 SO e, JE G K
1B P @i g [M+H]" [M+Na] " %5 T8 T
WA iy A 0 JB 180 8 A X 23 7 B L ] Qualita-
tive Analysis B3 7T G (19 70 720 i (R 22 <75 X
109 BB R A BL 5 2 8 48 2 Ak o7 il it
AT VCTC | BT A5 25 5 X Lo A SR Bl 11 6 001 285 2R 1 i
o 3 AN (i 1,5.7) 9 Uy, % T AR 4 A
AR AT ZEARIEE ™ P (0 2.3 . 4.6) AR R R A2
I3 S5 A B RR I VB R AT 0 HC A 1R P T
S A= WA B R CTT AR 4545 By 3 i o o i 1
HRE 1 B I A A Y RE SRR TR (300 V) A 5 EIT Y
PR B o DA T A 2 1 1 2 AL AR 3 4
AN 7 W g DR o 1) T1 AR AR A 2 0 T TR Ak 1) 7
Yy (B B 220 176) , 1% 378 KRN A ™ 9 /Y
J T e L TR 2, 7 R S A R B A i oy K
(NLIEE7/ TR 37 L E e
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Fig 1 RRLC-TOF/MS base peak chromatogram of blank sample of rat plasma (A),

plasma of rat given Epimedium brevicornum Maxim. (B), extract of Epimedium brevicornum Maxim. (C)

RRLC-TOF/MS: rapid-resolution liquid chromatography-time of flight/mass spectrometry. 1. Epimedin C; 2: Epimedin C (7-

glycuronic acid) ; 3: Epimedin B (7-glycuronic acid) ; 4: Icariin (7-glycuronic acid) ; 5: Icariside | ; 6: Epimedin A (7-glycu-

ronic acid) ; 7 Icariside [[ ; X: Icariin
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Fig 2 Mass spectra of potential metabolites of epimedium of dosed rat plasma

A: Epimedin C (7-glycuronic acid) ; B: Epimedin B (7-glycuronic acid) ; C: Icariin (7-glycuronic acid) ; D: Epimedin A (7-gly-

curonic acid)
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Tab 1 Prototype constituents and metabolites of epimedium in rat plasma
Rete;x/t;)inntime Compound Formular [M+H]" [M+Na]" Comment
13.91 Epimedin C C39 H50 019 823.303 1 845.285 5 Prototype
14,17 Epimedin C(7-glycuronic acid) C39 Hug Oz 837.283 4 859.265 1 Metabolite
14. 38 Epimedin B(7-glycuronic acid) Css Hus Oz 823.264 6 857.246 8 Metabolite
15.09 Icariin(7-glycuronic acid) Cs3 HssOq6 691.222 1 713.204 5 Metabolite
16.13 Icariside | Cs7H30 011 531.187 3 553.167 4 Prototype
17.32 Epimedin A(7-glycuronic acid) C39 Hig Oz 853.278 3 875.259 5 Metabolite
23.25 Tcariside [l Ca7 H30 010 515.192 1 537.173 3 Prototype
3 W N RRLC-TOF/MS Bk 45 AR XF 2 2F 22 i A I A%
3 e . N .
a3 B ARG = R AT 45 0 AR N ARR R L] R 19 24
8.1 TR AMNA RO R AORS R R R SR 3 A LS 4

TEEDL I MY 7 1k DA SR K Ak b X 4R IO AT R
A . TER MR BT b 2 08 S 25 W) 7E 1A Y i ik
AR — S AR A B A 8] B TR] A I3 Ay
oy N B A AR 22 5, A 35t Ok A% I T R B
B RGy Be AR W, 43 5 R 4R T 30,60 #1120 min
AN A AR LR PR S S PERE . TR RE S AT AL 2R
2 2o SIS VRS + /5 A 164 SN A B8 67/ D il S 7
BRI Z2 10 AL 3 45 8, X8 I 3 R o 13 Ak 38 )5 25
HEATORAL . G5 R e B VR -V A IR AR X B TR
JBTFR RE ) B AH 2 E AR T =R 1 TOE/
MS b AN REAS B4 1 Wi B, A A1) 5 22 7Y 3 B 5
A TTVE 9 J7 25 UK S RE 58 42 22 B PN I i 40 X 43
Privsgm B2 2015 Y RE U 15 B 5L 4F 1Y 8 1
M) 7, T LA B 24 5 T T AR B LA o Ak B ik
3.2 BFEARARMOMN PRI KR R
25 25 5 M3 R 3 7 A0 A L TR A 43 Filb
JIL 53 B 6 D) 435 R, T A DR O 43 B IR 2 20 A UL S
ST ¥ A i I v o D i R NG S s S R I
R 43 43 5] & epimedin C, icariside [ F1 icariside
. HAF epimedin CHEAM FEEARMIEE &,
A SME AR R 5Y icariin (B 1C, 1§ X0 Z1 R AE il A 46
D3],y AR 55 Ah 2 A BAT R R B A% A I o3
icariside [ il icariside [ A REHE >N icariin £
ARG 3 LT 7 7 JBE AR 0 7, i AR A2 Ok H 2 A
R Ry . Al 4 SV TE AR L AR BT
T i A R SCHR AR B S I A O R R A 7 A
M AR IR AL, LA R RPN
B 8 1o AL 25 T A 7 S I AR e ) 7 T
M2 AL, D D o3 wfE LA AG: 0 3]

A TEAE TR F 58 A0 2% o3 VR A1 % 50 iy Bt 1,

AW, AW N T AR 25 b 24 550 o B i ik
Rt TS H MU,

4 MmHpR
J A A AR SO B AT Al R 45 vh 2
[Z % x #t]
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