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. BRSO G DR AT -F R PUE B S A FE T RS (HPLC-Q-HR/MS) J7ik, BT KBE 2 1L I 5 s .
KN M2 M. 5% KA HPLC-Q-HR/MS P bR idilll 2 K 3% 3% 1M 259K S , 434324 XBridge™ C g H:(150 mm X 2.1
mm, 5um), A 30 C; WiENAN 3 mmol/L W% FEE, BREEVENL, BEAEYEIFEF A 0~2 min, 30%ME¥; 2~10 min,
30%~60% P EE; 10~13 min, 60%~30%FEE; AFUAEN 0.3 mL/min; HEFEARURN 5 ul; BGRB8k s
ZEE AR (HESD, ##i7hasa, fErEal. L DAS 3.0 A E A%, £8f KERALER
5 e A BRI 3 R ) 2 RGBS BN AUC., (605.63 +163.66)+ (1 107.78 +191.11) ng-h/mL, Cpay (81.964+20.72).
(91.65%16.82)ng/mL, V,/F (851.03297.30) (1 051.872119.88) L/kg, 1/ (10.31E1.61)- (23.13£3.56)h, £, (0.75£0.22).
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Abstract: Objective To establish a method for determination of emodin in rat plasma by HPLC/Q-Exactive HR/MS, and to study the
pharmacokinetics of emodin in normal rats and cerebral ischemia rats. Methods The plasma concentration of emodin was determined
by HPLC/Q-Exactive HRMS method with internal standard method. Emodin was eluted on a XBridge™ C;¢ (150 mm x 2.1 mm, 5 pm)
column with temperature at 30 ‘C. The mobile phase consisted of 3 mmol/L ammonium acetate and methanol, with a gradient program
as follows: 0~2 min (30% methanol), 2—10 min (30%—60% methanol), 10—13 min (60%—30% methanol). The flow rate was 0.3
mL/min, and the injection volume was 5 pL. MS experiments were coupled with the HPLC via HESI source operated in negative
ionization full-scan mode. The pharmacokinetic parameters were calculated by the software of DAS 3.0. Results The main
pharmacokinetic parameters of emodin in normal rats and cerebral ischemia rats were as follows: AUC,_,, were (605.63 + 163.66) and
(1 107.78 + 191.11) ng-h/mL, Cy,,x were (81.96 + 20.72) and (91.65 + 16.82) ng/mL, V,/F were (851.03 + 97.30) and (1 051.87 =
119.88) L/kg, t, were (10.31 + 1.61) and (23.13 £ 3.56) h, t,,,x were (0.75 + 0.22) and (0.75 + 0.16) h. Conclusion The method is
simple, accurate, fast, sensitive, and suitable for the pharmacokinetic study of emodin in rats.
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PR I AR 2, SR DAARAR B A A AN
FEOERMG R, 2B TS ARSI FRE R —
B, HEARIRE. BORE. WILE RS
P e 3 R EBET R R A B, H O 10
EPIRAGYERR, MO E S ST R,
Hh 80% /r A7 R LM 25 v, 5 8 B K AT G I
=0 ks L G IR e e s S T s A PNE A T
SRR, TREER B R R, b I R
NEER, ORI, BB S i K S T 5
AL R ThRe 2 A, BN B i F R AR ik
LA 2 — A Z B R T2 5 1 5 500
PABEGEAR, ALHI R AR, B A 2 S sk
R R B, BEE A LR Rk,
THEH AR T AR AT X B v Fi K 1) = o
BN 2R LAY 7 BRI [ R, SRR A
T R R 259 97 SR AN P i IO A 05 9 TR T R =T
TAE, MIRBRZABIETTHAT 7T 2058, WM
B BH 7 AN IR AR 2 ) T IR LS, NI IRTE ST
e P I R AR T BB AR R

RERNIR T A2, L&A, haT
(PRl AB L), BAEMEE. AT SHE
K2 . HEERD R ERREATAEY, Wk
R, SRR KE. KER. KR
201 KB (emodin) JEELERLE 1,8- " FRHH
FRATAEYD, R REMA BN 2 —. AR Fi R B
KREEEAPR . RIZW . PR EMEY . RIF
FIE. S B pibissh. yomsssgape o, ==
g o 2RI 2 B KB e S L Bt i ok 1 45
G R N o T RS IPRIES T K3
R 8% ol i R I - PR VR B0 S I 4l BRI T, AT R
IR ER -

PESCERIROE, ZFHEIECH T RKIEREE
Mg . iR T E 7 7 HPLC-UV ¥EI5E K R
KA S G AR BRI RS 5 sl 2 sy
(125525 o Yan 25018 37 HPLC-FLD v B3y il
TR ARG Oz e Ha R oK RS 5 MR
KRy, RE OB RIFEZ e 7 — e fRk
fifekE . HTE4 HPLC REEMRMIER A, Tk,
BRI B ER G TS (HPLC-MS) BRI 18145 3]
TR R, RI R EUOTR B v OB il SR =
B DY ZEAT ol i ) 5 R B OK PR 3R L2459k B S FL i 4 2R
&, SR, = EE DU s 0 R LA il
Q-Exactive Jii it i T E A W 2 i & HER . 70 P8R &

RO B A3 E AR B 2% A W] LAEAT 5 S e e
PR TZ IR o ASEES DURBE R 4R, BT
5 RV AR € / DU A AT - F 37 BT B v R
(HPLC-Q-HR/MS) J7¥%, e Maskiin KR ig K%
Flh, KEREMFAWMAIKE, HFHRKER
TER AR 23050008, AR S 2R AL
EVRIFEHE T —Fh AT S R A F B
1 M8
1.1 A5

KEREME S IS 110756-200910, JFi&E5)>
#=>98%). 1,8-"FEEEE (It5 110829-9702, Jit
B H=99%), FIE G A R E b KR,
fit'5 HL-20140415, FiEDE=95%, WHNZE
S AR A PR ) 5 R H R, SEE TEDIA A ]
W%, MS %%, [ Fisher Aa]; #aK, HE
1.2 SLIEENY)

SPF 2 fi FelEt: SD KB, 4 &4 (280420)
g, WEFILE LR hL, EHIES SCXK
2012-1-003, 1AFE TR Fg & 245 K% SPF 25050 3))
Pprboty, WATHES SYXK (¥8) 2010-0001. PEIEIR
Bi: WRFE 22~24 C; AXTREL (50+2) %.
1.3 {425

Q-Exactive & ZUPUMAT-BIE B i 70 H 5T 3 A
SO SEAN . Xcalibur FRi% T /E%G, Thermo Fisher
Scientific; KQ-100 A8 A iE VeSS, LT AL
BHRAT; MS105DU M7 532 — 3T KF.
ME204E Ji 52—tk F, g HeREE-FE R 2 A
BHEWAF,; mEEERAEE O, 933 ALBKE
UKAE, FEBRCHIRRHS: (P ED HBRAF]; KH-250E
AU PG vEds, BIREIE A AR A A
XH-C JWIER A &, &in BRI ;
BE-3100 #BZURA)/INE R, W11 HAR DURGES
EERAT: Milli-Q AbFE4ig/K, SEE Millipore
NGIP
1.4 ARFEHIELIER Y

K DAS 3.0 s ab B A 31T 253 = S 40t
HAIHHETL A SPSS 19.0 Fiit22 4wk 45 B EAT 4
TH#T; Origin Pro8 2 P8 2 il - ¥4 1 24 4% % -
I 1) 4%
2 FAEEHR
2.1 @Y

XBridge™ Cys (150 mmX2.1 mm, 5 pm) fAif
., FE#R 30 °Cs WshAN 3 mmol/L R -H fE,
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BR WM, B BEFE 7 : 0~2 min, 30%HEE; 2~
10 min, 30%~60%Fi#; 10~13 min, 60%~30%
HEE, AR EA 0.3 mL/min; JEREAARA 5 L,
PSR A AR s S I AR T3 16 824
2.2 FRIEEH

BTN 5 8 AR (HESD), A
NES, BSES 3.5 MPa (35 bar), HBISIE N
1.0 MPa (10 bar), MiZ% HLH+3.50. —2.80 kV, &
HERE 350 °C, HBVSINIGEEE 200 C, /rHEE
A 70 000, 7T AA4FT (full scan) #Ex, 7%
F 77 AT, S SR R T VS L m/z 150~
15000 fFill 5y B AR T 8 B T I B 1 430 oA
K m/z269.045 5 [M—H] + 1,8- " F2 KR m/z
239.0350 [M—H] .
2.3 BRHIECH
231 XTHEIE REERBUREFE A 7.76
mg, & 100 mL SHEH, I A AR, R
BEZIE, 5. B%ER1 mL, & 10 mL &)
o, I EERERE R R, RRAD, SRR S A
4 CAMAA . K% RIS SRS =,
FH B B R R B — R A B R R R B IRE 4 R
0.745 6. 1.864. 9.32. 27.96. 93.2. 279.6. 372.8.
1 864 3728 ng/mL (1% I iAW -
232 WARAW  FSERREL 1,8- %2 B AR
11.45 mg, B 250 mL SR, 0 FF Bl i fd 57 B
EZIE, P, FEFEI I mL, B 50mL &4,
I ERBEZRZIE, B5, ERAEREN 0916
ng/mL IR FRff W, 4 CrA e .
2.4  KRNELIESAHIE

SD Ki, H 10%/K&% 8 (3 mL/kg) ip R
Ja, AMENFAR G L, R g e DU RSk, JHEES
HIEFYIH . s MBEasiik (CCA). 4ha)
ik (ECA) FIFMA BN (ICA). ZEFLIAMBh Kz O
Ui ISR BIK, AN BIRK, TR s kA A
Sk AL 08 0.2 mm /N, FAFFBIIK IR
LRFEFRANSA SR, ] EIRAZE S X LA L 18 mm /2
F, BREAMS, RIFHECRR BN D4, 4540
N Bk O, SEEG, B TEE TR ERRE
RIEH . FASEF YRR (2341 C. 2h
JERR R ke, ERIAFD), BRIk E AL,

IR S B, K Longa S0 bruk AT
ML INRETEy o 4R R I BAT I, B A 1 e 0
RIS GE B RATE, RMIRTERERAE, BTl

GRS .
25 HRHBHER

e SD KR, M, RFERN (2804+20)
g FENLA N 2 4 CIER AR, M4l 6 H.
APGET 120 25, H UK. #K3E K 34.65 mg/kg
IR ig 4525 (H 0.5%MR LT 4k RN KIE T
RED. i TAHRIAA 25 0.083. 0.25. 0.5,
0.75. 1. 1.5, 2. 4. 6. 8. 12. 24 h JEFHKkEUML
0.5 mL EFFEMEOE P, 2MFE 30 min f5, &
> (6000 r/min) 20 min, ZrHL EE MK . T-80 C
UKFEH IR, & H .
2.6 [MRIERTE

UMY 100 pL F 2 mL B0 F, A
“2.3.27 Wi N NARATR 100 pL, J0HEE 400 pL, #
TR 8 B EdR 15 min, 5 15 000 r/min &0
20 min, U EIEWR, TR OGRS FRIE N
WIETANAH 100 pL 6y, VR pt . B
ul FERE BT, PIARIETHSRLIN 2R o B AR IR
27 FEFER
271 EEFUSN S SRR ER e O R O R T
S mlcH R . K (7764 77.64 7.76 pg/mL) 3
oA 7 Jo B BB PR 0T R I, R 217 2,27
TR TP RE, 5 KB R NARIIETAR (4D,
T TR PATIE 6 K B2 A IRAE &, 3%
M “2.6” Bk E I R KRS P K
AN ) B FEE (R R I, 0 s KB R e
FREIEETIRR (4y), REANEWREEATIE 6 Ik 4%
MR AL R E RN E = Ty K3 MR
(R BAEAEA, WE K 2 R N AR TR (45), &
AN EIRFEPATINGE 6 K, 580N BRI 2 2R i
RO N A N Jo B4 P 1) Joi 42 1 v SR A P W T
(A2) 5 ARG HEHUPI A 5857 (1) Joid 2 428 1l A ot 3R A 1)
WETAR (A4 Z b FREURICER RIS 1 Ui
(43 523 R0 AR S5 &R 8 42 i VA 3R
BEIA (4 2t m. . K3 ANREIRE
)P 245 B B BT SCR 43 5N 99.81%193.76%+82.17%,
RSD {H53 74 3.65%. 2.78%-. 3.20%; &~ . 1k
3 AN R B ST 35 B 5 AR A3 i 103.9%
112.4%. 102.8%, RSD {H4r 78 4.78%. 4.21%.
3.98%. ZEHERH, MK IE I AA KB R
JE Rl HAZ Ry 2 R A
272 LREERE FLRMOEXET, KRER
HWFRE g B RAF, HAEMEFE S I i
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273 hniEMIZR AL MEVEE B E K 100 uL,
A3 BN — Z BN [5) 57 B AR B 1) R 3 30 R R VT
100 pL FPARIEHR 100 uL, Hl75 R FIA R BB E
(R ILIRAE S o 4% “2.67 TR 5T AL B, 4% “2.17
€227 TR MR 2, FIRHRE KRS

A ﬁﬁ%%[t B

PR U THT AR LU AR o DA I A S B e 420 £ R
FE AR, A5 P BRI S B T AR LU A
AR, X BUE, AT, SRAZE
H7FEN Y=0.231 8 X—0.012 14, R*=0.994 1; %
B K 3 25 I 2596 2 AE 149.12~7.456 X 10° ng/mL &
RIFIILMIERR.
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Fig. 1 XIC of emodin in rat plasma reference (A), plasma sample in rats after oral administration of emodin (B), blank

plasma (C), and blank methanol (D)

B I 100 ul, 43 0N — FR 50 il S
(10 O 35 20T B VA VRN AR T, 4% EOR SR A,
DLEMELE (SND 301 IS SR A IR A 19.60
ng/mL, L S/N 10 1 M5 &(KEER N 149.1
ng/mL.
274 KEEESHERE  BOKRT MK 3 6, o
BN B mE . o A% 3 NSRRI E KR XS
MR, 1R “2.67 TUNAE SR ARER TV, iR
A% 3 AN EIR R BEREE (quality control,
QC), T—FEIKEHNTATIE 5 IR KIELN E
5d, BEATFRAEZETHE QC A M I, TR
AR 3 NSRRI PR B R R TADRS 5 B
HERGFE AR ZE (RE) FoR, K55 R P AT bRtk
iz (RSD) FiR. . H. K 3 NEEIREH
WHERAE 2> 38 0.01%. —0.06% —0.11%, F&%35
I3 HIN 0.01%. 0.02%. 0.07%; i~ . K 3 M
IR H A 8 0.00% . —0.08% -
—0.12%, AN 1.72% 4.96%- 3.83%.
275 REtEilEe  BOKERA A MK 100 pL, 735l
BN A A 3 Tl S B P K 30) R Vi
AR EIREE-PATHI& 6 4, FRFE AR EE 7 ik b B
Ja, DR AR (4 °C) WA 12 h
—80 C¥fF 30 d AKFEME 3 IR TR-TRARTIERS
(=20 CEZEIR) JFRIREM. KA G-RERE
o 3T, & B K3 AN EIRERER
RSD 75K T 5.00%. 3.49%. 4.64%, FWIIMIEHE
anfE FIR 3 MR R EEARRRE

2.8 ZEIFEMR

K ig 25 JGEA R RIS ) SRR K, 4%
“2.17 K €227 TR J7 A 5E AN RS TR] B I 24
A AR M R AR R i, R
DAS 3.0 AT E R RN A Z ¥ 54, I
F SPSS 19.0 Fiit 28 xt 25 8 S 50T Ge it
T o TE 35 5 o e T PR YA A B PR~ 35 1L 245 94K - [
Mz WK 2, FEAZFHSHNE 1. FHREY, ig
KEFRE, SIEERKROZAZZREAL, Rk
KL F 250 42 T A CAUC) 3 B (1)
AP R R (MRT) BN (P<0.01), &
WA AER (V/F) BRI (P<0.05), AR
FE (Ca) AHEINES, (BLSIMFESR, HEE
(CLZ/F) ®ERDN (P<0.01).
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Fig. 2

normal rats and cerebral ischemia rats
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Mean concentration-time profiles of emodin in
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R1 KAZERRFANETEANFSH (X5, n=6)
Table 1 Pharmacokinetic parameters of emodin in rats
(X *s,n=06)

ZH <Xy - JHRR

R ek AL
i h 1031+ 1.61 2313+ 3.56"
foax h 075+ 022 075+ 0.16
Ciax  ngmL’! 81.96%+ 20.72 91.65+ 16.82

AUCy.,, nghmL™" 605.63+163.66 1107.78+191.11"

MRT,.,, h 13.58+  3.59 2990+ 4717
ViF  Lkg! 851.03%+ 97.30 1051.87+119.88"
CL/F Lhkg"' 5721+ 14.98 31.99+  5.157

HIERWMALE: "P<0.05 "P<001
"P<0.05 ""P<0.01 vs normal group

3 Wig

e AP RE S, — R R S i A 3 v
A WIRAERGE (LLE). FAMAEE (SPE) YT
wEEAE (P B, M, PPT AGZGSH.
PR B A, O IR B B AR R A T AL
B 515 AR 58 M A T 22 B B BRI E I TE T
On] LI FIEE F R A5 & 252t A 258k Ll
SE SN, QTP IRBCE R R A A, R
FUALAER, XHRBGE Ssgm ;. @RS TERE, W
R4 HPLC AEAHES e, A A, HAl
WHPBREARFINFE. O &0, B8
o RIS T HEL, O HEE-O8 (1
D HMKHE 41 %4F, KEZEMA 1,8-—
P2 R I E SRR A B R, g5 R, Al
JH 4l R R B 1 R IR LA, 2 RV A A D
HIEFRRN AR HIE 85%~115%, [EISCRIE 70%
DA Lo FFELEMRE Sl e K .

ARSIy AR T DL EE-/K () ZJE-7K (b))
HIE-0.1%H /K (o) HIEE-3 mmol/L LFg%E (d)
RNRENFI S BERBO Bl oy 4 B RE, VTR R
TRORE A . XFEE a AT b R GE, KIEHAHZEZ
I, REAETEAE, 2538 AR A HERR I T ,
R RN TR I S (R ¢ I d RGtH, ¢ &
G IR KT [MA-H]™ MR A (R R, (BK
WAL AE [M—H] VRS 5508, M2k H
I-3 mmol/L ZFRE AR RS

ARSI O R IR 1,8- R IR A
b, HEH KBRS BAMU R, it
952 5%, LI i 2350 R 4 B [ Se 235 755 6l v 23K

EAAE R ARSI 2 F AR .

T 5 i e 1t DK BRI 24 O 3 35S 442k D e 1)
(tmax) 3928 0.75 1, ULHIZGH 0RO HAR S HLER
. 5 IER KRR, KRR
S P EVE K UM R AUC Caxs 12+ MRT
A1 V,/F Y330, 35 BIE i U B A6 1F R K3 R
WS AN, 3 ARVEE)T: CL/F SN, WHIE
RELRE T, RE RIS . Stiegh 1R,
R B T i e 0L P ¥R K R AR Y 1 A= 0RO
ORI R, AKERIAIT IR St T S
Mt -

ZSEIGHT 7T SE R TR RIS AE S ) A B 4% 1
W&, FIFH HPLC-MS #37 7 —Fhufil e RE b e B 7
R R 2RI AR o BT ST T VAT A FE R A i
KHED, RESE S EYEHETE, POkt
W FH B e RS AR ARG U 2R AR L, 8 T AR O B AR
AR, T EAS I R PREAR, RIS R B
B, JEPEMERT . R R ORI R IR E i
IIHTESR . RS T AR R R R R R
FEHA R, AFIF HPLC-MS 1k 23T KHERZ4
BB T R
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