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[(FEZE] By #7 LC-MS/MS Ml K BRSNS A RS R 1k, IRl T2 82 e o 7k R
H Crg CLSHEIE RS PN TR B AH -7 (0.1% HIRR) IR R, BB EE VR, Tl 0.3 mUmin, 125 RN IR sAH R 2 -
7K (0.1% HER) R Z, BhEEVEAL, 3 0.4 mU/min, 430 IE B FHEC R UNMERR | kB H IR . T/, & T K R
FIARAER T, AR PIER T TI0E . I R B B 44T ZAN R A 7.8 mU/kg, 45 24 5 26N [R] 10 A [ 2 MM L i, SR 22
FFIHIE R LC-MS/MS 0 5 1 25 ¢ 14 92K F DAS2.0 AW EAE B BB R R BRA 25 WL+ S8. 8RR BRI
S5 T 2508 53 WHERR 55 1) 245 8l S 80U TR D s B8, SRS RO & MR BRAA 25 J5 R I IR . Rk iR . T /IR SR
PR T 45 4 B EZHUE TR -5 SCRRIRIE SR LA 2 IR 2 Bl R AR LL, BITPE B 22 5. 8516 ADFSTET Y UPLC-MS/
MS R R R, 38 I A BN b S R B R R S R Ay, O BB TR MR R T B LR
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In vivo pharmacokinetic study on determination of effective components in
Xiakucao Xiaoliu mixture in Normal Rat Plasma By LC-MS/MS
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Integrated Traditional Chinese and Western Medicine, Shanghai University of Tradional Chinese Medcine, Shanghai 200437 China;
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[Abstract] Objective To establish a method and study the pharmacokinetics for concentration determination of effective
components in Xiakucao Xiaoliu mixture in Normal Rat Plasma By LC-MS/MS. Methods The mobile phase was methanol-water
(0.1% formic acid) system under the positive ion mode of C18 chromatographic column, gradient elution was adopted, and the flow
rate was 0.3 ml/min. In the negative ion mode, the mobile phase was acetonitrile-water (0.1% formic acid) system, gradient elution,
with a flow rate of 0.4 ml/min. Caffeic acid, rosmarinic acid, syringic acid, rutin in positive ion mode and Atractylodes lactone II
and Atractylodes lactone III in negative ion mode were respectively determined. Normal rats were intragastrically given Xiakucao
Xiaoliu Mixture 7.8 ml/kg, and blood was taken from the orbit at different time points after the administration. The blood
concentration was determined by the validated LC-MS/MS method and the non-standard DAS2.0 software was used. The
pharmacokinetic parameters of rats after administration were calculated by the compartment model. Results  The pharmacokinetic
parameters belonged to non atrioventricular model. The pharmacokinetic characteristics of the four main anti-cancer active
ingredients of Caffeic acid, Rosmarinic acid, Syringic acid and Atractylodes Il in rats after administration of Xiakucao Xiaoliu
Mixture were significantly different from those reported in the literature after the administration of monomers. Conclusion The
established method was simple, accurate and sensitive, which could be suitable for the content determination of effective
components in Xiakucao Xiaoliu mixture in Normal Rat Plasma, which would be a valuable information for the study on main

anticancer active substances.
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EL o B B s R — R R 24 . %05 B A B
A M R B R BP EIR | BISER
bR ULN, HA PR | L | fdagry o=,

TR AL A A SR FH o R (0 3 - A TS i) R R
Ji % ( HPLC-TOF/MS) XF B A 314 78 & 7 1Y
37 P B2 A AT T Y Sk
For g, BH it 2R B TR R0 v R A I R T
WIEFRT, THFBR, AT H R N
TE0OS AR Py g I 45 22 b A 40 i 24 B4R
FHETE LAY o A8 BORG HEH 98 A R I IR 7 34
&, PURIE R R WA, B AL N B A,
I, X} A IR A R TR A N 24 B2 o A A

2575 R FH R = RO AH €835 - 3R 6 5 3% (UPLC-
MS/MS) 43 #r F A, FIFHIE KB, 28 1 S 45 24,
X B MG IR AR 6 R 3 A B G A3t
TR Z B0 5%, I R A 3 251 FR Ak
BB SR

1
L1 A

Xevo TQ-S /A = R AH {15 - 3 1K Bt 13 (UPLC-
MS/MS) ; I-CLASS UPLC ¥ #H {4 i ( Waters ) ;
CP225D AL K- (F8E FE L A WA 7] ) ; Heraeus
Fresco 21 /NG R TR DL (FEBR K)o
1.2 XAE5H&

SRR A (v B 25 K f I s PH ep
VY = 45 G B BE ) 5 ol R B o S (JiE S 111871-
201706, &L 99.7% 1) . RKIEA RN E M (L5
110885-201703, &Lk 98.1% 1) . /4 T hpvfe i (Fit
5 100080-201811, & & Lk 91.7% 1) . A A N g
IT A5 #E & (45 111976-201501, & = LL 99.9%
1) FR BRI AR E & (A5 111978-201501, &
1L 99.9% 1), LA 4w e 35 i e O 24 A
EMFTEBEREAE; T B RN ES: (L5 180919, Jbxtdl
YN AE I H R GEBE, B it DL 97% 1) 5 INAR AT
L it FF 8 T IRAR A (99.7% ) | & R B AR v
(99.5%) ¥y e & f2 it

1.3 &4
faE SD KL 6 H, MRS, B HAKEZ) 250 g
[ Sl PV ATIE: SYXK(37)2019-0027].

2 FEEHR

2.1 &R S

fOi%4H ) ACQUITY UPLC BEH C18 (2.1 mmx
100 mm, 1.7 pm). 1F & 58 X378 2 4 Sy BT g 2K
(0.1% HFR); H M 0.3 ml/min; FERERE N 2 pl; 43
R 40 C, WAR AR HEFIE., 7 FRER s
i HE-7K(0.1% HR) 5 iR 0.4 ml/min; JEFE &
5 uls BRI 50 °C, AR AR T K. B IR
hHL I 2 B AR (ESD); JRIREE M 120 °C, 10K
PRI B2 Ry 500 C; BANE LR 3.2 kV; #7750
R 22 RO W (MRM) o 15042 5 PR 1 Jo 15 A 0
ZHLFE 1,
2.2 XS A B

FE R BOMMERR | 2RIEFIR . T . T HR.
AR PR I, AR PR bR o i, P i
il 1 mg/ml X RE S AR AW . T 4 PP A8 R L
B A 5 AdH 50% HREERs B, 15 BIEFR X 1R

®1 FUHRPARH RSN S

et Rk AL b mG
BT AT

W2 ESI-  178.94 13504  28.00 16.00
RIETFIR ESI-  359.02 161.03  29.00 14.00
TR ESI- 19695 18196  15.00 12.00
T ESI-  609.09 299.98  39.00 32.00
HABETIRAS)  ESI- 26894 169.84  43.00 18.00
FIARNEE T ESI+ 233.07 187.13  32.00 16.00

FA I T ESI+
RHFIEJIS)  ESI+

293.11  63.09 55.00 18.00

427.26  382.04 25.00 24.00

*2 WMRELEHMERBEHRRE

JRIEFE iR B (ng/ml)
I 217 Bl (ng/ml)

fi H [
[l 2 ~ 400 5 40 320
IR 1.5 ~300 3.75 30 240
BT 2.5~500 6.25 50 400
THMR 5~1000 12.5 100 800
HARNEET 1.5~240 3 24 192
SR NS 3 ~ 480 6 48 384
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FsF 18] (#/min)
2 BABSMEANLE. EETRERRAHHREIEE (EAT ISHL)
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T a; B AR PR I . AR PR T A% 25 T e )
AR 50% H B ERE, 1
P AR 5 ik B4 B )

3 SDRG R IR R T L R AR R AR
P 2 3 e 50 S0 1 myg/mil A4 6 IR S A 45 0, 0T

"Aa
2.3

SERART IR A b

80% H AR B 2 20 ng/ml &2 100 ng/ml, £

WP (ng/mL)

W (ng/mL)

G,

P T ST R
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2507

125

05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
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24 IAEM& Ao RIEAESR AR &

2,27 0 FIRARGT RS IS a 5 ul, KRS H
M3 50 pl, 182 B[R B A9 TAE M & AEAS
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T H 50 ul 50% HEES %, B0 (13 000 r/min, 3
min, 4 C), B RIS 071 B 1 B dsieAs . IE B
P A T £ TN 2.27 T TRAR G BRI b S pl,
ERAER T, TEMANFREH , A 5%0 2 S8 AL EN
VAW 30 pl 5, [A) 67 B s R A, RIS R
it AR A BT Al ok 2 DL 2.

#3  MBAOEELESE

Y Sk (ng/mD) Frifiith £ LEPSERS O

w2 2 ~ 400 Y=731x107+1.28x10°X 0.9987
IR 1.5~300 Y=-4.79x10"*+8.11x10*X 0.9988
T 2.5~500 Y=5.96x107*+8.98x10°X  0.9987
TR 5~1000 Y=1.13x10"43.55x10°X  0.9984
HAR AR IT 1.5 ~ 240 Y=8.62x107+1.52x102X  0.9983
FIAR AR T 3~480 Y=2.05x10"+1.98x10°X  0.9983
F4 ERESHEEENESR
HN(n=5) H 8] (n=5)
s BN 73 : :

(ng/ml)  RSD  {fE6HEE  RSD  fERAEE

(%) (%) (%) (%)

IR 2 6.7 80.8 16.6 95.6

5 8.4 87.1 12.8 94.9

40 75 99.0 8.8 97.3

320 7.9 96.7 6.4 96.3

IR 15 120 1187 9 117.3
3.75 3.6 94.4 9 96.4

30 12.0 94.5 10.7 96.3

240 11.0 1007 69 1023

TR 5 6.1 111.4 13.8 1052
125 8.8 87.3 13 96.9

100 7.3 93.5 12.5 94.7

800 11.6 1034 9.8 1053

T 2.5 11.3 87.2 12.2 91.8
6.25 3.4 93.9 12,6 95.4

50 9.0 98.6 11.3 92.1

400 8.0 1020 9.9 96.9

HANEE I 15 119 95.7 125 1009
3 93 1009 124 1013

24 10.9 97.8 11.8 99.8

192 8.7 99.7 8.9 93.9

FIAR TR I 3 14.8 95.9 154 1014
6 124 108.0 128 1059

48 82 1029 77 1002

384 35 103.1 9.2 99.1

25 MRS AIE

25 I IBOR BRI SR FEAS 50 wl, A BRI IR
5ul, 50% HFEEIAEW S pl Ja, #% “2.47 0 AbBR, B
W
26 FEHMEHR

2 AR | o 1T FRAE L SR 2 15 A
L OIMERR | SRR TR . T AR, & T (A1
) ErEE ULE 1, FRAER T FARAERITGE
B AR ) 1 g I DLIE] 2, PR B RS TR R
I ik K LI 3, SEERAE R AT 0L, KRR i g rh
P NIEPED BT AN T AR B 53 A S AR I E
27 MEBZAZEEE

F2 2,47 WUT il £ R PVBR I AL ST

#=5 ANYHEMERER

By PEIISCR (%) RSD(%)
WAL 75.16+0.04 5.5
75.36+0.09 11.9
RIETIR 76.56+0.05 6.3
75.07+0.07 9.4
BT 60.62+0.08 12.7
60.62+0.05 9.0
THR 103.9+£0.07 6.3
92.97+0.13 14.1
EENTI 53.48+0.07 125
50.04:+0.04 7.5
FIAR AR T 58.47+0.06 9.9
62.54+0.06 9.1
RHIHEEIS) 74.47+0.07 9.8
RS T JR(S) 98.77+0.05 4.6

Fo6 PRI —LEFNMEFINER

% LT (%) RSD(%)
WAL 113.2£0.11 10.0
112.0+0.10 8.6
HIETR 104.8£0.08 7.7
108.6+0.04 3.8
T 109.0+0.10 9.2
104.1+0.06 5.9
THR 114.5+0.12 10.5
110.0+0.10 9.4
FARNREE T 99.7+0.10 9.9
107.8+0.15 14.0
ERNRIA 166.7+0.08 13.7
169.8+0.04 11.5
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AUCEETAT 3 6 o LAAS A D A0 06 T R 5 PR s e T
TR HAE (Ag/Arg, Y) XA R B9 BE (C, X) #E47m
AR (BEEA 1/X7), 15 3045 AR 7 K B2
(AR 2B, DL 3. AHOC R B ~>0.9983, %%
TP E e FEE 0 il PN e, R MESE R LA
28 EHEAKEE

P IR 2,47 R ik EC il N IR, R
4 VR B B R R S R A5 S Oy, MR
FE 3. KR SRR AR LK 4,
2.9 RIEEDEE

P IR 2. 4700 Ak EC IS SR B R
BRI BT 4R i, AT A 6 1, A R B A A
HOK BRES FHIMSE 50 ul, 52 “2.47 100 T e 0E 2 02 At
IOATRFRIA T S ul. PR S ul. 50% HEE 40 pl
TRAIIF B OB TR, VR R BOE A . T8 3
JO R ity U T R 8 BBOSRE SO 0 T AR LU A SR A
ITEERY TSGR, 25 5035 5, MIBCRAE 50% ~ 110%,
RSD /T 15%, TR Bl $E HR RS2 R 47
210 FEHER

PR 2.47 T Ak E MG =S R B R
BRI A S AT 4 5 0y, AR S HBEA TR
PR 2T 5e v B, B ZSAb BT ICE: 4 h, Vfl
A 1R (80 C) . HL'E 1 J& (80 C). AbBHJF ik
B 4 h FHBEFEERIN (4 °C) UE 24 h RS EVE, 45
HER BETE 85% ~ 115% JEE M, RSD /NTF 15%, FE
R TR RRE
211 BEARHPEE R

B FE A T ARSI S pl, IRRIATR S ul. 50%
HH S 40 wl YR AT 5, A S JC 36 i FE 47 UPLC-
MS/MS 38t o $4 08 “2.47 T0 R J5 5k il 45 4 B3 o
Fedh e IR, B NRIERER AT 6 1o

A0 o R SR i A D A 0 T R TG L

R it 157 I A 06 THTFR A AR LY b BB AR v
P 14 g THT AR 55 TR SO it A s e T AR 7Y L 1 R
g HE RN, 45 UL FE 6, AR P g I 3 3 35 4
e, (EL | AR T 5 B8O 5 M 5k — 3, NS
DB 25 SRR o LB RSD /NTF 15%, £
s PRSI A VA TC R
212 KRAMARRNHHF

SD KE 6 H, REGEH %524 7.8 mlkg, 52455
Ay 91F 0. 10, 20, 30, 45 min, DA S 1.2, 3. 4. 6,
8. 10 h HRME R4 12 100 ul(1% AFZEHisE), KGR
(4 °C) B> 8000 r/min, 8 min, 73 HIHL 50 pl 35K
FXF R A, 80 C IR H

K2 DV B EAS BN GRS, & R
T ERAAR P 1 - 25 0 245 e B -k i) i 2 DL 1] 4, R
DAS2.0 AR B 2 AR M K R A 25 )5 1Y
SR TR 7. Hod e T AR R BUA Y I 24
WAL T i F R, IR AEE [ ZEA R b Rk
R o, SR BEHEA T
3 it

ARSI R AU 1 45T AR B IR 5 ),
o5 24 J S [ () AR FEE BRI, 1 LC-MS/MS #6:
WA 700 v S B2 350 A (L FR O R | 2 3% A 1R
THRR . AARNAE ) W) I 25H B, 2« 245-If
2R, 2 5L 5 B LR 0 A A0 A 2R AE . Ho,
AT P 22 R % 3 A R 7 A BRI P AR 8 2 3 10 B ik
R Fsf T 5 TP P i 3 BRI AR 350 J 3 i Y, SR AR
5 B T L ek 22 Wi e 7R A 6 3 7 1R A K AR AR
R, JE P B TR P9 R A E s ), 2 2 T
BT VR o b, R Sy ok 2 A R R AR
PR, A 7 R AR e e 1 R R WA ] A9 SE K ]
B -5 2 5 7 T S I 1R 25 A R A R AH G, 2R 16 iR

®7 BEHEHBETIPERMSERRERNANFEESH

- MR R HIEAFIR THmR FIAR PI R T

{363 Tt Wi Itk WM Ttk i3 Ttk
AUC.(mg-h/L) 384.1£2.946" 156.6+3.658 203.6£9.177" 67.57+2.932  151.549.637  115.8+18.63  114.0£2.869™ 10.32:3.749
AUC g (mg-h/L) 395.5+7.342" 161.8+4.451 230.7432.08° 73.84+7.545  167.0+11.45  144.8+1122 125.3+£5.275" 12.33+2.454
MRTg.(#/h) 1.596£0.05  0.997+0.052  2.265+0.136 1.339+0.056  1.219+0.020  1.846+0.616  1.959+0.212 0.573+0.178
MRT .o (#h)  1.771£0.122  1.11040.05 3.285+ 1.298 2.205+0.776  1.634+0.067  3.082+0.605  2.707+0.253 0.890+0.213
t1p,(t/h) 1.041£0.094 0.765:0.060 2.160£1.005 2.071£1.334  1.199+0.097  2.137£0.402  1.797+0.346" 0.426+0.040

tmax (/1) 1 0.33 0.33 0.33° 0.167 0.33 0.33
CLz/F(L/h)  0.008 £0.001" 0.018+0.001 0.013£0.002 0.041+0.004  0.018+0.001  0.021+0.002  0.024£0.001" 0.249+0.045

Cmax(mg/L)

208.2+6.7217 136.0 +£3.798 129.9+2.462" 82.46+1.373 125.057+3.101" 85.510+13.597 69.90+5.080™

16.23+1.411

P<0.05, "P<0.01, St A R4 H A
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(AR 8 T A P TR 1% 5 e e o, ) i T
WP “ FEAA A 0K B4 B s T B b A Il Y 1PG
WS YIRS . WAL, TR IR 251
M2 0 BEOOLIGE T ORI A A SCHR AR I 28 B, R
A REE— 2158 . IR INER T 725 7 h RS

S AR SR S A B 2 0 st ] B 8 400 ), AT BB A
ﬁtiﬂ FA) JS 35 M A oA AR TG 2, E IR T R
PRI TIT A4

AT R BN, AR & o AR A
B2 5 I R A A e R R P 2
) AUC HEA 2 525, FLMEME A 1
FIIR 10 (AR BERTR]) A 30 min ZEIR, FE/RMEMES
FA 0] 25 W 308 A I SR A A AR X % K WA s ) A7 7
B A 25 5. [AIRE, IR AR T A 1) 25 S iy
HIIE, AUC FEAE2 10 5255, MRT. t)5. Cax 17
TE 4 f5 255, B AR IR T ZE BEVER AT A 45 2Y
A0 [ B A PR R BRI P - B il B . A BFSE
UESE P20 B2l oy 2 0 P ) 2 5 3 3 D PR e e e
S K BT B CYP450 AP 2257 . KRS
NI CYP450 fifg 2 76 Bl 14 2 i AT kL IR A7 7E
%%%B[%]

P SR BT 98 G0 T I RIG I R /N2 i it
AT ZHIT . ST A AT
Wi« 25 AR B AR AR A T R AR AR R MRS
[ 84 22 AL 25 25 5 SRR At R v, AR IR S

FBIF S 45 SR o 25 1 B 28 82 7 T VA S0t
Bl
[5%£3#)
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