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In vivo metabolism study of epimedin B
GAO Lu!', YU lJie-jing!.2, ZHAN Jing—jing!.2, LI Bao—yuan!, XU Shun-jun2, YANG Liu!.2
(1.Guangdong Provincial Hospital of Traditional Chinese Medicine, Guangzhou University of Chinese

Medicine. Guangzhou 510120, China; 2.Guangzhou ImVin Pharmaceutical Co. Ltd., Guangzhou 510663, China)

Abstract: Objective To study the metabolic pathways of epimedin B in rats. Methods 12 Sprague Dawley rats were
classed to 2 groups, corresponding to an intermuscular administration and an oral administration group respectively.
Rat feces and urine sample were collected before dose and at 24 h after administration. All samples were pretreated and
analyzed by LC-LTQ Orbitrap MSn. Results By comparison with the total ion chromatogram of samples after
administration from the samples before dose, the possible metabolites in the samples of drug—treated group could be
preliminarily screened. These metabolites were further analyzed by multistage product ion scanning and comparison of
retention time with reference substances. As a result, fourteen metabolites were identified in rat feces and four
metabolites were identified in rat urine. The possible main metabolic pathway and potential structures are elucidated.

Conclusion Glycosylation, hydrolysis, oxidation, addition and demethylation were found to be the major metabolic

pathway of epimedin B in rats.

Key words: epimedin B; liquid chromatography—tandem mass spectrometry; metabolites; metabolic pathway
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1 APEHSG{AS

FAFEE B BE A (4R 98 %, 5 : 121109) ,
FHEFRREARARAR; B, ZF. 2RY
9 HPLC 9%, &M Fisher 22 ) ; RAEZK M Milli-Q
Gl 2t

LTQ Orbitrap ¥ 5316 AL, FCAT HL M 257 25+ U
(ESI) ; Thermo ACCELA AHEIE R %5, £[E Thermo
2AFl; AB 135-S RIL T K- (H iz —), i
TR - FER 2 A GAUmEEOHL, TEE
Eppendorf N FEE Techne DB-30 BUAE Nk 451,
Z[E Thermo 22 %] ; Branson8510 BB A I VE LAY, £
[ Branson #MElE T ; TKA MS3 BURGER )%, 1l
IKA A F],

HEPE Sprague-Dawly K 12 H, &5 & (220 +
20)g, JTINHBEA RS SYG . SR T EIR A
22~26 °C, WEH 40 %~70 %, 12 h BREEH S
W, SCHEnE R SR 1, ZIRATAE R 12 h,
LTRAEAK .,

2 Hik

21 P SRR 12 HRR 24,
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min J5, 14 800 r mim™ Z5.0> 10 min, b5 ¥ i# 3
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2.2 (A% 5% %0
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mm x 2.1 mm, 1.8 wm) ; HEELREFTE 40 °C; sk
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£ 7 (0~35 min, 85 %~70 % B; 35~55 min, 70 %
~50 % B; 55~70 min, 50 % B 70~80 min, 50 %~0
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H~t0—mim—85—%B) ; HiE K 0.2 mL-min™;
PEEE . 5 pl.

2.22 ik g FEER I . B 40
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Figure 1  Representative chromatograms of epimedin B and its
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Table 1  Characterization of metabolites of Epimedin B in rat
Sy 573 [ =
Rl BN e pwmn wwmn o ST Identificaton

P I8 () (x10%)

1(M1) 4041 CyHy0p5 661.21271  661.21269  0.020

MS1661] 591(40), 368(100), 298(20)

Noricarliin iso.

MST661-368] 329(10), 296(100), 283(60), 267(25)
MS? [663] 513(5), 384(100), 369(25), 341(20)

2(M2) 4336  CyHy0ps 663.22815  663.22834 -0.297

MS® [663-384] 369(100) , 355(20), 341(60) Hydroxyl

MS* [663-384-369] 351(10), 341(35), 311(100), 283(10), sagittatoside B

177(30)
MS?[631] 613(25), 499(15), 481(35), 352(100)

3(M3) 50.30  CyHy0, 631.20227 63120213  0.219  MS* [631-352]352(20), 323(55), 309(95), 295(100), 281
(70), 267(40)

Desmethyl

sagittatoside B

MS? [969] 807(50), 789(35), 645(45), 513(10), 367(100),
352(30), 309(20)

4(M4) 51.10  CuH50, 969.32349 969.32342  0.063

MS® [969-807] 645(30),495(10),367(100),352(25),323(10)

Glu—epimedin B

MS? [969-367] 352 (100), 312(15), 309(20), 297 (15)

5(M5) 51.62  CyH,O;, 371.11356 371.11252  2.777

MS? [371] 371(10), 353(100), 313(20), 298(30)

Noricaritin

MS?* [371-353] 353(15), 309(5); 298(100)
MS? [499] 499(5), 353(100), 309(5), 219(5)
6(M6)  53.12  CyuHyOy 499.16061 499.15987  1.476  MS®[499-353]353(10),325(15),298(40),284(100),255(30)  Baohuoside II
MS* [499-353-284] 284(2) , 255(100), 227(6)
MS? [675] 675(20), 514(10), 367(100), 352(15)
7(M7) 5539  CuHyOp 67522864 67522834 0434 MS®[675-367] 367(20), 352(100), 217(5) Teariin
MS* [675-367-352] 308(55), 281(100)

8(M8-1) 5697  CyH,0, 383.11296 383.11252 1.124

MS? [383] 368(15), 313(100), 298(25)

Dehydroicaritin

MS® [383-313] 298(100) iso.
MS? [645] 645(15), 495(5), 367(100), 352(30), 323(15)

9(M9) 5733  CypHy0, 64521844 64521778  1.020

(60)

MS® [645-367] 367(30), 352(100), 309(5)
MS* [645-367-352] 352(25),323(25),309(100),296(65),268

Sagittatoside B

MS? [513] 513(25), 366(100), 351(10)

10(M10)  61.66  CyHx0,

W
W

13.17651 513.17552  1.922

MS? [513-366] 366(20),351(100),323(85),311(60),295(20)

Baohuoside 1

MS*[513-366-351] 351(20), 323(100), 296(30), 217(70)
MS’ [513-366-351-323] 323(20),295(100),280(30),268(90)
MS? [383] 365(100), 355(70), 339(40), 311(25), 297(20)

11(M8-2) 62.00 CyHeO, 383.11346 383.11252 2.429 MS’[383-365]365(15), 350(100), 257(30), 230(30)

Dehydroicaritin

MS* [383-365-350] 350(15), 335(55), 257(100)
MS?[385] 370(100) , 311(10), 249(5)

12(M11) 6531  CyHyO7 385.12906 385.12817 2286  MS®[385-370] 370(7), 355(50), 311(100), 297(10) Tearitin
MS*[385-370-311] 283(55), 267(50), 177(100), 133(10)
MS?[353] 353(10), 298(100), 219(10)

13(M12)  66.58  CyxHi0s 353.10300 353.10196 2.932 MS®[353-298]298(30),279(80),253(100),241(40),163(70) Desmethyl Icaritin

MS*[353-298-253] 253(20) , 225(100), 209(20), 181(10)
MS? [367] 367(20), 352(100), 309(30), 297(20)
MS? [367-352] 352(10), 309(100), 297(60)
14(M13) 8281  CyHyOs 367.11838 367.11761  2.084 s+ [367-352-309] 309(25), 281(100), 265(90), 175(65) Anhydroicaritin

MS® [367-352-309-281] 281(25),253(100),237(40),188(80)
MS? [807] 645(10), 367(100), 352(20)

MS® [807-367] 367(10), 352(100), 309(15
Parent 1010 C4Ho0, 80727075 807.27060  0.179 L 1367(10) (100) (15) Epimedin B
Drug MS* [807-367-352] 323(15),309(100),297(55),281(30),268

(20)

Y, R EEAE RN mliz 353(EKR—F
K, ERIFEREm/z 3713531 TR R mlz 298
(ERFTH),

Y Mo %00 8T 1, st i miz
499.16040, 731N CxHy04, NHAFEE B L 2K

WE IR 2 0 e W S =, L s i 2 B
R omlz 353( R REEIL), —HiEm/z 499—353]
1) F R RN mlz 325( Rk —% Ak ), 298( LK H
TREEDM 284( BRFIMEEL), TR [m/z 499—
353284 FEHE R milz 255( F g — A ALk Al EF
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TRBY) My S50 7 LT, R ) miz
675.22864, 7313 H CuHyOus, HBTHRE LI E B
W 132, HEIRERE B AR Y, H g
() B R miz S13( =0 AL ) il 367 (25 54
APEIERN FREESL) . R (m/z 67536711 %
WER R mlz 352( AR EL ), PR i [m/z 675—367—
352] M9 EEERE F R mlz 281 (A 3R RDA Zff & 2k
CoHo0 | I 8 S F— 48U A0 A ) Fl 308 ( 2k 4 fbhik) -

R W%‘;{%Uﬁ\] Dehydroicaritin % H: [A] 43 5
H K, R s mlz 383.11346, JF TN
CoHwO,, NEAFEE B LA . A, B
FREALR Y, A5G AR BT (Mg, 56.97 min;
Mg, 62.00 min) & STi547 A 175 8 0T LAAERT My, B
SRR, My, RIS A R AL
BIr=8, S5FNE 3 BiR . My, TSR 80
g omlz 313(ERFIH;), =R m/z 3833131
FEE /R miz 298 (ERH ). My, ik 3
B miz 365(FEKIK), ZHTiEm/z 383—365]
1) B R milz 350( B FL)

Y My S50 0 FF AT B, WiHRam i miz
64521844, 7313 H CpHy0y, HTEEEAZEE B
W 162, HEIFEE B B EA RN ),
TR B R mlz 367 (5 AR ) ,
SR [mlz 64536711 F LR N mlz 352( KK
L), PORIE IS I/ 6453673521/ M/ H K
mlz 323( E—4A A ANEE ), 309(A ¥ RDA %!
= CHL0 FIFEE R ,296( RS T4 ), 281(A 3
RDA i ER CHO . i SR —% bk ) 1 268 (%
ST I F—EALR)

B My, B0 AR FFERAT WOCEFETT D, A
%ﬁ%ﬁjﬂ m/z 513.17651, ﬁ\%l—ﬁty‘j C27Hz9010, ;E\:):rﬁ
RCEIZEE B I/ 294, NEATEE B B2 A A A
AR =Y, H RS A R mlz 366( Fk
AL AN 2D . =S [m/z 51336611 3222
WER R miz 351(EKRHIL), M FiEm/z 513—366
=351 FEEW AN mlz 323( FER—F ALk, 296(F
P 5T IFE ) 268 (EK 5 T IS — 4 LAk )

U M, S50 58 2K (Tearitin), R
Heh mlz 385.12906, 53T N Couln0q, HHIFEE B
JI A AR | AL B ESL S Ik i = 1
G55 TS TR AT LAHER A S 80 2 G K B,
H ORGSR FERER N mlz 370(ELFIL), =%
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UMY EER AN m/z 177 (C 3 RDA 2@t E%k
CsHeO,), 283( ER—4AbhKk), 267(FFK _Afbhk).
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) o

U M %550 2 JI 7K 2% 3 75 2 (Anhydroicar—
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