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P 0 KRR DL (Embelin) ¥ BE Y 735, IR #EAT 25 8 2= W58 . #EHR 12 L Sprague-Dawley
(SD) K B 5 BT &K (15. 0 mg/kg) » 70 5l F 45 25 i e 45 25 )5 0. 083,0. 25,0. 50,0.75,1,2,3,4,6,8,10,12,
24,36,48,72 h I HR JES 8 Dk R I 43 5 12K, FH N - £ TR S BRI & 7 IV ZEBUR » AR B30 AR L SR FH R 5 50
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AH 8,335 5 5K BT 3% (UPLC-MS/MS) 5 R B A R H B
[ oA ] N = o S s o 7 =S AP e =2
GRUU AR A A T S . AR
AT 5 32 7 000 KRR I 3 v 0 D3R R B ) R o A A
0T H I 0 T 0 L R BIF 9 A DL 3R M 24 R T 2Y By 2 R
g HL I PR 24 2 Lk A9F 50 42 (IR 2 S B0 AR 4

1 MHE5RFIE

1.1 {X=F

Agilent 1290 #8155 % AH {6 3% X (32 H , Agilent
N, Agilent 6460 Triple Quad J5 35 /6 £ (3£ [ ,
Agilent ¥ H]) , Synthesis AI0TM #4li/K RZ4G (EH ,
Millipore 23 &) » ME235S Hi, F K (f# [# , Sartorius
2D, KQ2200DV R Hy 45 8 75 I 1 vk v (B LU Tl
RS A PR A A , 5810R 2L 28 ¥ 45 {X (% [H , Eppen-
dorf AFD .
1.2 #HE5RH

T D122 %o IR (Al B =98 U6 ) ph A i 401 1 45
(EBS-20140728), WARY) KB R (4l =980 W H
VUi A 4 s A A R A B Bl (wkq-00148) . &
JEHEE . W B 25 H Fisher A #] ., 0 #rai o8 A
KGR EBEW AT R M AR AR Ak
4 R W 1 35 ] Merck KGaA 2w, S25 K b
ali K,
1.3 zh¥

Sprague-Dawley (SD) K 12 R (FEHLA 4, &~
Ay EHE) ARl (2804200 g, g T VE BE R 2
SCE B L B YA VR RTIE S S SCXK (7))
2009-0002,
1.4 MEEH

10,43 2% 14 . Agilent Zorbax Eclipse Plus C18
EAE(2. 1 mmX50 mm, 1.8 pm) ;i shHi:0. 1% %
JKCA) -HVEE (B) s B BEBE L : 0. 0—4. 0 min, 10% —
100% B; 4. 0—8. 0 min, 100% B; #ii#:0. 3 mL/
min; PERER 1 pL HEJR 25°C,

JE A5 A L B TR (ESD , B TR AR
W, 22 5 87 W i (MRMD

T IE (ESTT ), 1 (EST ) 8 1 HL R 43 51 K
4000 V #3000 V, T4 R N, 65>
2R 300°C F1 360°C , it # 432 10 L/min F1 12 L/
min, ZAEHN N, JEJJ R 2. 8X 10" Pa, JEIEA
bR ) K B R B BT o A S 8. B R B
293. 1, "YW F 96. 6, IR N RERELJE 190 V,

flf F AE it 25 eV REZEBEEF 269. 0, "R F 5
T 225 1. IR AR 135 V. EERERE R 32 eV,
1.5 BRAEH

1.5.1 BN ZAFEZER

K% FRECE DL R X A 10 mg, B F 10 mL &
R, T B A T e A B R E N 1.0 mg/
m L [0 BRSPS O A GE B
FH 3 — 20 i B 1l i B o vk B2 4 0 Ol il £ 10,50,
150,300,500,750,1 000,1 200 ng/mL [ E N % &
SRR B T 4°C F B ERAE . 55,

1.5.2 ARER&

EHERB K EZI R 10 mg, B F 10 mL &
R, HY B A T e A BT SR S 1. 0 mg/
mL BN BRI & W BT 4°C N ARAE 8 F Al B A
T2 i Ve B
1.5.3 EMNZHr

% PRI L1 4 22 41 (CMC-Na) 0. 50 g, il
47K 100 mL, AT L i B S 4R 3 h, #
BB 0. 5% CMC-Na /KIE R . A5 % FR BUE Il
# 4.2 mg.MA 5 mL 0.5% CMC-Na /KR, 4%
5100 W A1 B
1.6 IM3EHFRLIE

B AL S 100 pL A 500 pg/ml K # & 20
L AR 200 pL Ml Z R £ 200 pL, K638 A 9010 e
RA 1 min, fF 4°C 53 1. 2X10" r/min &4 FE O
20 min, B I 7 W I v 4 A 2 R R 2 T R kA
A B EE 100 pL B ¥ B A IR 10 min J5 HRKEO
20 min, B E WO 0. 22 pm U8 B8 T, BB 1
pL FERESTHT
1.7 AEEER
1L.7.1 +EK’

BRSO A DL 2R N AR A S iR
KEEBAZLENE 1.5 h 5N 3% 1.6 TR
DAL PR 14 G SRR AT .

1.7.2 &AM XZEAh R

HUAS HI K 200 pl MU A DL 3R 3R 90 A
W, %5 10,50, 150, 300, 500, 750, 1 000, 1 200
ng/mL B EMFEFES . # 1.6 W HELH)E,
PR 14 5 35 SRR 2 . DATR I 49 B vk
J (& ong/mL) B AL bR 5 U 4 5 08 b ) 0 1T AR LG
B Cy) AR BR AT M 1m0 03, 4 I AL A F (o =1/
D) E/N ZFE I AR HE I L T
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1.7.3 ¥ ZE B AR TRE DR 25 15. 0 mg/kg. 730 T4 25 M 4q 24

Fie 1.7, 2 5B R4y BB AR | A L e o J& 0.083,0.25,0.50,0.75,1,2,3,4,6,8,10,12,24,
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MR PERERL A4S 6 0. 4% 1.6 WA P IS . % TSRy 3 #2500 R A SPSS 20. 0 3 X Hi s it
14 5 @R AE R I LR BB S NFRIIIE  ATSH T BR DL o s FR A SR ¢ K
AL (R D R B A aE &, 3L 6 iy 88 5.P<<0.05 WEFHEHAESIEEX.

16 iﬂﬁﬁfﬁwﬁj,bu/\mm‘“ﬁﬁ;/ﬁﬁE’J,@m,%E ) BB ENE
WEVR T, R A T MR E 5 L 3R B A5 R 6 B, AR
SR R P B 100 pL BELIRIE Ll min J5, 2.1 FAERFEERER

1.2X10" r/min .0 20 min, B I W IE R G, SRR B 5 N bR B9 08 88 B 1] 43 5124 3. 6 min Al
M CRE N Z S N R A (R, . 2.9 min. AERE5E 440 B L IR T AL it 3K b o TR MW R
U = (R, /R,) X 100% . AT B DU A AR I (R D), U I 2
1.7.5 Rk W R EYE B 10—1 200 ng/mL, & 7 T FRHA 10

Fie 1.7, 2 R IR BCHIR L L BTk BE Y ng/mLUEMEL AN 10 2 1), LIfEM L 3 ¢ 1 P43 F A%
RS 6 0, 200 T 4 CHEAF 24 h, —20°CHitif£ 20 KRR > 3 ng/mL, B U2 bR o dh 26 100 03 07 #2 ok
d FZEBIEER 3 WG . 4% 1.6 A LA B, F 4% 1. 4 y=3.5816X10"" x40.4869(r=0.999 0), X% F

T OGE R BERE BT B BIRAE R ER E T . AR VRE A a0 45 2R DL 3R 1, i BB T oS 4 0 s Jo R 1K
1.8 ZHFFLE B R 2. e e A R LK 3,
SD KM 12 R A%k, 12 h 5. #H 1.5.1
1 2 3 4 5 6 7 8 9 10, 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
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A. Blank rat plasma; B. Blank rat plasma spiked with embelin and 1S; C.
for 1.5 h; | . Embelin, Il . Emodin

Rat plasma sample after gastric infusion of embelin
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Fig.1 MRM chromatograms of embelin and IS blank in rat plasma

2.2 AHEHRR 0.73) h XA BEF(V) A 0.001+0.00) L/g. 7§

HH &2 A, KRR 45 25 O DL R S 1 245 -1 i B (CL) M (0.00140.00) JAUC, .. K (3 717. 48+
LA O AL il TR B R0 A R RUA N 269.82) ng * h/mL,AUC, , }(3 596.31+271.93)
MEZAGNFSH 20 F W )N ng e h/mL. 259 M ok 350 1% 1 — 2% 3 3% % 8
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B — S R E (K ) 2 (0. 0140, 00) h, 254 )
JEl 1 % ) b e = B Y G R B (KL ) R
(0.05+0.01) h, VW H 45 24 J5 76 1 9 R i 8%
P, M 2GR EETE 0. 15 h ik B R BRI ¢, H
BER o U I LA R D 30 o 8 2 0 . R DL 3R A 24 Bty
AR, A7 7E 3 A0, T BB 2 T W i L 18 T i
LS AT I WA A5 D PR AR B01Y

*1 BEEMAEBERRER(n=6)

Table 1 Results of precision and accuracy tests (n=6)
K% B RE (Y0) HEH B RSD (20)
Cconc R H%% HEESE OWESE  HER
oncentration B a B -
Intra-day Inter-day Intra-day Inter-day
(ng/mL) . PR A & . o
investi investi investi investi
gation gation gation gation
150 —8.8 14.0 5.0 6.2
500 —1.3 4.9 7.4 8.7
1 000 5.5 4.2 1.4 5.1

F2 RERBEKERMERYMIRELSER(n=06)
Table 2  Results of extraction recovery and matrix effect tests
(n=06)

fiqmlli g =i A
e Extraction Matrix
0, 0,
Concentration recovery (%) effect (%)
(ng/mL) T VA
T HME RSD -1 {E RSD
Mean Mean
150 91.0 12.8 96. 6 13.5
500 96. 0 2.3 101.9 2.4
1 000 89.2 7.0 94.6 7.4
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Fig.2 Average plasma-time curve of embelin in rats

3 BREMRBELER(n=06)
Table 3  Results of stability tests (n=6)

. ; S S A R
g B 0t o
1 ”{.’_’: i’ Theoretical mass M “1 -+ . RSD
nvestigation concentration easured mass (€ZD)
condition (ng/mL) concentration
(ng/mL)
4&&% Zﬁch 150 131.9+1.4 1.2
for 24 h
500 514.4%£6.9 1.9
1 000 1061.2+7.9 0.8
—20°CHiffF 20 d 150 137.6+7.5 5.9
Storage at
—20%C for 20 d 500 441.4410.4 2.9
1 000 1066.2+4.9 0.7
SRR 3 R 150 144.2+1.9 0.9
Repeated
ffreege'FhaW 500 436.9419.9 3.5
or times
1 000 1043.6 +=13.3 1.4

2.3 WEFEMLKL
2.3.1 AAFHeLE

Or B AR B R R B Wy R B R MR B OCAE
N bR 4 A7 3, 295 20 e BLOR B R 5 8 DL R A5 A A
AL A B I I) ARG JE A R T P8 (BT 3D o TR R
R Z AN .

100
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Extraction recovery (%)

KGH It

Emodin

PN 0 KB NS N
Rhein  Chrysophanol Daidzein

N A% #Internal standard
B3 I3 T AN 5] P A 4 ) 2 J Il i 22

Fig.3 Extraction recovery of different internal standard
in plasma
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Fig. 4 Effect of the concentration of ammonia water in

flow phase on peak areas of embelin
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and biochemical evidence on the protective effects of em-

Determination of Embelin Blood Concentration and Its Pharma-
cokinetic Study in Rats by UPLC-MS/MS

CHAI Ling',LIU Buming',XU Yuanjin®, LI Qinggian®, WEI Baowei' , HUANG Yan'
(1. Guangxi Key Laboratory of Tradtitonal Chinese Medicine Quality Standards. Guangxi Institute of Traditional Medical and

Pharmaceutical Science, Nanning, Guangxi,530022,China;2. Guangxi University, Nanning, Guangxi, 530004, China)

Abstract: To establish a method for concentration determination of embelin in rat plasma,and to conduct its
pharmacokinetics study. Twelve Sprague-Dawley (SD) rats were gastric infusion with embelin solution (15. 0
mg/kg) via fundus vein. Blood sample were collected before medication and 0. 083,0. 25,0. 50,0. 75,1,2,3,
4,6,8,10,12,24,36,48,72 h after medication. After the plasma isolated and extracted with a mixed solution
of acetone and ethyl acetate, UPLC-MS/MS method was adopted using emodin as internal standard. The
chromatographic column was Agilent Zorbax Eclipse Plus C18,the mobile phase was methanol-0. 1% ammo-
nia solution, gradient elution,and the flow rate was 0. 3 mL/min. Embelin and emodin were measured by ESI
in negative electron mode using multiple reaction monitoring (MRM) ,and the pharmacokinetic parameters of
embelin were calculated. The extracted ions monitored following MRM transitions were m/z 293. 1-—>96. 6
for embline and m/z 269. 0—>225. 1 for internal standard emodin. The linear range of embline detection

blood concentration was 10—1 200 ng/L. The lower limit of quantification was 10 ng/mL,and the detection
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limit was 3 ng/mlL. RSDs of intra-day and inter-day were both less than 10%. The accuracy ranged from
8.8% to 14.0%. The average plasma-time curve of embline with gastric infusion in rats was in line with the
two-compartment model. The distribution half-life of all rats was (12. 6041.19) h,and the elimination half-
life was (15.95+0.73) h. AUC,_, was (3 596.31+271.93) ng » h/L.and AUC,_.. was (3 717. 48+269. 82)
ng * h/L. Pharmacokinetic study showed that the pharmacokinetic process of the compound is in line with
two-compartment model in rats. The method established in this study is simple,rapid,accurate and highly se-
lective,and can be used for plasma content determination of embelin and pharmacokinetic studies.

Key words: embelin, rat, plasma concentration, UPLC-MS/MS, pharmacokinetics
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